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1.0 OBJECTIVE

The purpose of this project was the detailed characterization of the hydrocarbons in non-aqueous phase
liquid (NAPL), solid, and water samples collected from multiple subsurface pipes located between a
former manufactured gas plant (MGP) site in Ashland, W1 and selected down gradient locations
proximate to the shoreline of Lake Superior. The data collected during this project provided the basis to
determine whether the tar residue in the subsurface pipes was a source of elevated polycyclic aromatic
hydrocarbons (PAH) measured in the selected down gradient locations. Battelle Memorial Institute
(Battelle) conducted an environmental forensic investigation tailored for the analysis of MGP-derived tar
and petroleum source signatures to satisfy these objectives. Its high-resolution chemical “fingerprinting”
methods (GC/FID and GC/MS) focused on the aromatic and aliphatic composition of tar and petroleum
thought to be present in the samples.

2.0 BACKGROUND

The Ashland MGP operated from the late 1800°s to the 1940’s as a manufactured gas plant using the
carbureted water gas process. Coal, coke and/or petroleum feed stocks were presumably delivered to the
facility via a nearby railroad line. A lumber mill that operated on the shore of Lake Superior was located
topographically and hydrologically down gradient from the Ashland MGP site. This lumber facility
generated a considerable quantity of wood scrap that, over the years, was distributed throughout the local
coastline area. Approximately 100 feet of shoreline immediately down gradient from the Ashland MGP
was filled since the MGP began operating.

Today, the subsurface soils, groundwater and sediments down gradient from the Ashland MGP are
contaminated with PAH. Currently, it is not known if the PAH detected around the Lake Superior
shoreline are from one or more sources. Past investigations at the site determined that the aliphatic and
aromatic hydrocarbon composition of selected up and down gradient samples were significantly different,
thereby suggesting the MGP operation was not the source of the PAH in the down gradient locations.
However, this conclusion was not based on detailed (molecular level) “fingerprinting” data and was
issued prior to the recent investigation of potential migration pathways leading from the former MGP
toward Lake Superior.

This investigation revealed the presence of multiple subsurface pipes that potentially connected the
former MGP with the former shoreline of Lake Superior. The buried steel and clay pipes were traced,
uncovered, and sampled at different locations on three occasions. In July 2001, samples were collected
from the down gradient section of the clay pipe and in the immediate vicinity of the discharge (seep) area.
In addition, one monitoring well location above, and two monitoring well locations below the clay pipe
were sampled (Figure 1). In September 2001, samples were collected from several up gradient sections of
the buried clay pipe (Figure 1). Finally, in November 2001, samples were collected from two steel pipes
of a different diameter that were located up gradient from the clay pipe and proximate to the former MGP
site. Collectively, all of these samples were analyzed for the purpose of characterizing the hydrocarbon
residues in and around the various pipes and comparing them to the water and solid samples collected
down gradient from the pipes in the potential release areas.
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3.0 METHODS

A summary of the methods for sample preservation and analysis at Battelle are presented in this section.
Complete documentation of the chemical analysis described in this report, including a Quality
Management Plan, a Quality Assurance Project Plan (QAPP), Standard Operating Procedures, chain-of-
custody records, and raw and reduced data logs are archived at Battelle Memorial Institute in Duxbury,
MA.

3.1 Sample Collection and Shipping

Representatives of Short Elliot Hendrickson, Inc. (SEH) and Wisconsin Department of Natural Resources
(WDNR) collected and shipped sixteen samples in three shipments from July to November 2001. The
matrices included NAPL, solid (soil and/or solidified organic material), and aqueous (water and/or
sheens) residues. The samples were shipped by overnight courier in sample containers fitted with Teflon-
lined caps. The three sample deliveries were received at Battelle at temperatures of < 4°C, 1.3°C and
ambient temperature, respectively. The samples were received and stored according to the Battelle chain-
of-custody procedures. The field chain of custody and sample receipt information is provided in
Attachment 10.

The field sample identifications, locations, collection dates, and matrices for the samples studied are
summarized in Table la. The field sample ID’s were abbreviated (see Table 1b) to simplify the tables
and figures used for data presentation. Also, in tables and figures throughout this report the samples are
listed in order from approximately the most up gradient locations (i.e., nearest to Ashland MGP) to the
most down gradient locations (i.e., nearest to Lake Superior).

3.2 Chemical Analysis

The samples were prepared and analyzed in accordance with published methods (Stout et al., 2002) and as
described in the QAPP. A summary of the analytical parameters is presented in Table 1b.

3.2.1 Sample Preparation

A mass of solid sample (5 to 10 g) was fortified with surrogates, dried with sodium sulfate and serially
shake extracted with dichloromethane (DCM). Less sample mass (0.05 g to 2 g) was used for samples
with a large quantity of organic material. Approximately one liter of water (sometimes containing
sheens) was extracted by separatory funnel using DCM. The sample extracts were concentrated by
Kuderna-Danish and nitrogen blow down techniques. The NAPL samples were diluted to approximately
10 mg/ml in DCM. The surrogates (naphthalene-d8, phenanthrene-d10, and chrysene-d12) were quality
control compounds added at the beginning of the method and used to document performance. The sample
extracts and diluents were fortified with internal standards and split for GC/FID and GC/MS/SIM
analyses (described below).

3.2.2 High Resolution Hydrocarbon Fingerprinting (GC/FID)

The sample extracts were analyzed using a high-resolution gas chromatograph equipped with a flame
ionization detector (GC/FID). High-resolution hydrocarbon fingerprints were generated over a broad
carbon range (Cy-Cyp) that provided an overall assessment of the non-volatile hydrocarbons present in
each sample, including the primary PAH analytes of concern. The GC/FID fingerprints for each field and
QC sample are found in Attachment 3. These fingerprints provided information on the overall nature of
the extractable hydrocarbons that were present, including the general PAH composition, variability, and
degree of weathering. .
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R 3.2.3 Diagnostic PAH and SVOC (GC/MS/SIM)

The sample extracts were also analyzed using a high-resolution gas chromatograph equipped with a mass
spectrometer operated in the selected ion monitoring mode (GC/MS/SIM). The instrument was calibrated
to allow for quantification of a broad range of 2- through 6-ring PAH, selected alkylated PAH
homologues, selected sulfur-containing compounds (benzothiophenes and dibenzothiophenes), and other
compounds useful for the identification of hydrocarbon sources in the environment. An inventory of the

! target compounds is found in Table 2, along with abbreviations used in selected figures in this report.

I3 The concentration of target compounds in the field samples are presented in Attachment 4. Collectively,
the concentration of these target compounds are useful for qualitatively and quantitatively relating
samples from the suspected source and release areas.

3.2.4 Biomarker Fingerprints (GC/MS/SIM)

Environmental forensic investigators have demonstrated that the presence and/or pattern of biomarkers

v can reveal information about the specific source(s) of petrogenic residues in the environment; e.g.,
petroleum or coal (Stout ez al., 2002). For this project, selected biomarker fingerprints were qualitatively

i generated using GC/MS/SIM that monitored for diagnostic fragment ions. These analyses were

(] conducted on the same sample extracts prepared for the measurement of PAH. While the GC/MS was not
calibrated for the full suite of biomarkers, several quality control measures for tuning, linearity and mass

17 discrimination ensured that the acquired biomarker patterns were suitable for a qualitative comparison

X among the samples. '

] 4.0 RESULTS

The high-resolution hydrocarbon fingerprints, quantitative PAH data, PAH histograms, and biomarker
fingerprints are presented in Attachments 3 through 9. In the following sections, the data are described
with the project objective in mind, i.e., determination of chemical relationships among the field samples.

;* 4.1 High-Resolution Hydrocarbon Fingerprints

Resolved peaks representing the parent (non-alkylated) PAH, ranging from naphthalene to
= benzo(g,h,i)perylene, constituted the dominant feature of the high-resolution hydrocarbon fingerprints
£ (Attachment 3). The distribution and predominance of parent PAH in each of the field samples was
entirely consistent with those derived from MGP tar. (See the fingerprint for a coal tar reference material,
ZI1AACT, near the end of Attachment 3, for comparison). The hydrocarbon fingerprints reveal no obvious
evidence for the presence of any other source of hydrocarbons in the samples studied.
The fingerprints do reveal that the primary variation among the field samples was in the degree of
environmental weathering. The degree of weathering was most easily recognized by comparing the
1 number and height of resolved peaks eluting before Androstane' (i.e., light or lower molecular weight
£l PAH) relative to those eluting after Androstane (heavy or higher molecular weight PAH) (Figure 2). As
expected given the greater susceptibility of lower molecular weight PAH to environmental weathering,
those samples exhibiting a more highly weathered tar fingerprint were relatively depleted in lower
molecular weight PAH and vice versa (Figure 2).

Although the samples did vary in the degree of weathering (Figure 2), overall they were only slightly-to-
moderately weathered, as evidenced by the presence of light, lower molecular weight compounds in even
the most highly weathered field samples (e.g. MW-7 in Figure 2d). Even though sample MW-7 exhibited

y ! The peaks labeled OTP (surrogate) and Androstane (internal standard) are quality control compounds that should
otherwise be visually ignored for the interpretation of the hydrocarbon fingerprints.
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Inspection of the PAH histograms illustrates a high degree of similarity among the samples collected from
the pipes and those collected from the release areas (e.g., Figure 3). With one exception, all of the
samples exhibited very similar patterns among the highest molecular weight (i.e. most recalcitrant) PAH.
The recalcitrant, highest molecular weight PAH were functionally defined as 5- and 6-ring PAH
(benzofluoranthenes through benzo(g,h,i)perylene; Table 2). The relative distributions among these PAH
reflect the specific conditions of their formation; for example, the carburetion procedure/conditions and
feedstock. The East Riser water sample deviated from the common pattern of heavy PAH and exhibited a
PAH profile (and hydrocarbon fingerprint) that was consistent with the water-soluble fraction of MGP tar.

Some subtle differences among the samples were observed in the 4-ring PAH group (fluoranthene
through chrysene in Table 2). Specifically, the samples from the steel pipe exhibited slightly lower
relative abundances of parent to alkylated PAH within the 4-ring group. This difference was significant
given the absence of severe PAH weathering (see hydrocarbon fingerprint discussion above);
consequently, weathering of these stable analytes was unlikely. Instead this difference tends to indicate
the presence of a slightly different type of tar in the steel pipe sampling locations (as compared to tar in
the clay pipe locations). This slightly different type of tar in the steel pipe areas would appear to have
been formed from a different or modified carburetion process and/or feedstock.

Obvious differences were observed in the PAH histograms among the 2- to 3-ring PAH (Figure 3). As
expected, these differences were consistent with range of environmental weathering evident in the
hydrocarbon fingerprints. While MGP tars formed differently can exhibit some source specific PAH
distributions in this range (e.g., Figure A5-2 in Attachment 5), the potential effects of weathering in this
molecular weight range complicates any interpretation. Nevertheless, close inspection of the PAH
histograms reveals that the steel pipe samples contained a slightly higher abundance of dibenzofuran
relative to fluorene than the samples from the clay pipe and down gradient release area. However, the
samples from the clay pipe and the potential release area (MW-7 and TW-9) were very similar.

4.3 Principal Components Analysis of PAH Data

Principal components analysis (PCA) is a numerical analysis tool that is commonly used to explore the
complex chemical differences or similarities among many samples. In this study, PCA was used as an
exploratory tool to visualize the inter-sample and inter-variable relationships among the PAH dataset. It
was performed by using the Ein*Sight software product (Version 4.0; Infometrix, Inc., Seattle, WA).
PCA output includes a distribution of samples (e.g., pipe and release area samples) in n-dimensional
space, where n was the number of input variables (e.g., PAH analytes or ratios). The Euclidean distance
between sample points on the resulting factor score plots represented the variance captured in each
principle component (PC). In simple terms, samples that cluster together are considered chemically
similar and outliers are considered chemically distinct. A factor loading is simultaneously calculated for
each variable (e.g., PAH analyte) contributing to each PC. A cross plot of the factor loadings for the
corresponding PCs revealed the individual variables (PAH analytes or ratios) that were responsible for the
variance in each PC. The PAH analyte concentrations or ratios were normalized prior to PCA in order to
minimize the influence of concentration. Thus, the PCA focused on distinguishing the similarities and
differences in PAH patterns irrespective of analyte concentration.

The chemical signatures of different pyrogenic materials (e.g. MGP tars) can be illustrated by comparing
the relative content among functional groups that are preferentially pyrolyzed or condensed during
industrial carburetion (Emsbo-Mattingly et al., 2001). Useful parameters include the relative abundance
of (1) PAH with variously alkylated hydrocarbon side-chains (e.g., parent PAH versus C2- and C3
alkylated PAH), (2) sulfur-containing PAH (e.g., dibenzothiophenes), and (3) 5-ring PAH with different
ring structures. In general, ratios that capture the relative abundance of these functional groups, as well as
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selected ratios among various 6-ring PAH of similar molecular weight, can be used to distinguish between
different types of MGP wastes in the environment (Emsbo-Mattingly et al., 2001). Thus, selected and
diagnostic ratios were calculated for each of the field samples. These ratios were used as input variables
for PCA, allowing for the detailed comparison among the samples (Table 4).

The factor score plot of the first and second principal components is shown in Figure 4a. The
corresponding factor loadings plot is shown in Figure 4b. Recall, samples that plot near to one another in
the factor score plot are chemically similar, whereas those that plot apart are chemically distinct. The
clustering of samples in the upper left hand quadrant of the factor score plot includes samples from the
clay pipe and from the down gradient release area (Figure 4a). This clustering indicates that the MGP tar
in the clay pipe samples was chemically comparable to the samples from the down gradient release area.
For example, many of the samples collected from the clay pipe grouped closely with the down gradient
sample TW-9 (Figure 4a). Thus, the clay pipe appears to be a likely source of PAH in samples collected
from the down gradient release area.

PCA determined that the East Riser sample was unique among those studied (Figure 4a). Recall, this was
the sample believed to contain the water-soluble fraction of MGP tar (see above). As might be expected,
the factor loadings plot (Figure 4b) reveals the East Riser sample was enriched in parent PAH (relative to
alkylated PAH), with a particular enrichment of light, low molecular weight parent PAH (i.e.,
naphthalene, phenanthrene, and anthracene). As revealed by the hydrocarbon fingerprint and PAH
histogram, the PCA results reflect the unique presence of the water-soluble fraction of MGP tar in this
sample.

PCA also revealed that the two samples (one a duplicate) of solidified tar collected around the clay pipe
discharge were slightly depleted in light, low molecular weight PAH (Figure 4). These samples are
slightly offset from the other clay pipe and discharge (water) samples. Environmental weathering has
likely caused this depletion of light PAH in the solid discharge samples. The reduction of light PAH,
combined with the elevated relative abundance of sulfur-containing PAH (dibenzothiophenes),
distinguished MW-7 from the clay pipe samples (Figure 4). The reduction in light PAH in this sample
was also attributed to weathering. Recall, the MW-7 sample was the most weathered sample studied
(Figure 3). The relative enrichment of dibenzothiophenes in the MW-7 sample may also be due to
weathering, or may indicate the trace presence of a localized release of uncombusted fuel and gas oil.

Finally, PCA revealed that the two steel pipe samples were comparable to one another, but exhibited
slightly different distributions of diagnostic source ratios than those from the clay pipe (Figure 4a). This
suggests that the MGP tar in the steel pipe area is distinct from the MGP tar from the clay pipe. Figure 4b
shows that the MGP tar from the steel pipes were differentiated in part by the elevated ratio of
dibenzofuran to fluorene and acenaphthylene to acenaphthene and a higher relative abundance of
alkylated PAH.

4.4 Biomarker Fingerprints

Four categories of biomarker fingerprints were used to determine the type of petrogenic residues present
in the samples. The categories included normal alkanes (as determined by m/z 85 mass chromatograms),
alkylcyclohexanes (m/z 83), terpanes (m/z 191), and steranes (m/z 217). These fingerprints provided
detailed chemical information that spans a wide molecular weight range. They can be found in
Attachments 7 through 9. These fingerprints are useful in the detection and characterization of different
petroleum (and perhaps coal) sources, as were used during the operational history of former MGPs. The
normal alkanes and alkylcyclohexanes span almost the entire hydrocarbon range from nC9 to nC36. By
contrast, the terpanes and steranes are generally found in crude oil and in heavier fuel and lubricating oils.
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However, a great deal of information is available on the relationship of these recalcitrant analytes to the
processes that generated the petroleum

The normal alkane and alkylcyclohexane fingerprints for the samples studied revealed four basic patterns
(Figure 5; Attachment 7). First, the two samples from the steel pipe exhibited a relatively narrow range of
normal alkanes in the nonane (nC9) to nonadecane (nC19) range (Figure 5a). Second, the East Riser
sample featured trace, if any, normal alkanes amidst the high concentrations of light PAH (Figure 5b).
However, trace levels were detected between nC22 and nC33. Third, the bulk of the clay pipe samples
contained a wide range, middle distillate petroleum product(s) signature ranging from nC9 to nC27 with a
maximum around nC12 to nC13 (e.g. Figure 5c). Fourth, the Solids Around the Discharge Pipe, MW-7,
and TW-9 exhibited the same wide range petroleum product(s) signature that the clay pipe samples did,
but this appears to be superimposed on another signature exhibiting elevated levels of isoprenoid
hydrocarbons (e.g., Figure 5d). This pattern is consistent with a mixture of a relatively weathered
petroleum product(s) enriched in the more recalcitrant isoprenoids and an unweathered (or less
weathered) petroleum product(s) that is relatively enriched in normal alkanes.

It is notable that close inspection of the m/z 85 mass chromatagrams (Attachment 7) reveals that the
abundance of heptadecane relative to pristane (nC17/Pr) declined from its highest level at TW-13 (up
gradient) to its lowest level in MW-7 (down gradient), while exhibiting intermediate though varying
levels throughout the length of the clay pipe. The relative reduction of heptadecane with increasing
distance down gradient would be consistent with increasing levels of biodegradation in at least some
petroleum components and/or relative abundance of the more highly weathered petroleurn component
recognized in MW-7.

Inspection of the m/z 191 mass chromatograms (Attachment 8) revealed four terpane fingerprints patterns
that are represented in Figure 6. First, the two steel pipe samples contained no terpanes above the
analytical detection limit (Figure 6a). This finding is consistent with the previous observation that these
samples contained a lighter and narrower range (nC9-nC19) petroleum product that would not be
expected to contain these terpane biomarkers. Second, the majority of samples collected from the clay
pipe and down gradient locations contained a full suite of terpane biomarkers (e.g., Figure 6b). Their
presence (along with the n-alkane patterns described above) indicates the likely presence of a heavier fuel
or gas oil in the clay pipe and down gradient samples. Third, the Pipe Sludge Center of Yard and
Scrapings from Inside Discharge contained the pentacyclic triterpane, oleanane, which suggested that the
petroleum in these samples originated from a separate source from, or contains a petroleum component
that is distinct from, those observed in the clay pipe and discharge area. Fourth, the higher abundance of
the biomarker Ts relative to Tm in sample MW-7 was consideted characteristic of an independent source
of petroleum. This interpretation was consistent with the localized elevation of dibenzothiophenes
measured in MW-7 and supported the assertion that a second type of petroleum may have impacted this
sampling location.

The low levels of steranes prevented a thorough interpretation.

5.0 CONCLUSIONS

Advanced chemical analyses were performed on each site sample. The results of these analyses generated
the following conclusions:

e The high-resolution fingerprints indicated the presence of MGP tar in all the field samples.
e The distribution of PAH in all field samples was most consistent with a carbureted water gas tar.
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*  With the exception of the East Riser sample, the PAH histograms indicated that the samples were
all very similar to one another regardless of their colldction location.

e The East Riser sample was unique and appeared to be the water-soluble fraction of MGP tar.
This pattern suggested that the aqueous dissolution of tar was an active weathering process within

. the pipeline system. Supporting this contention was the fact that the trace pattern of heavy, high

molecular weight PAH in the East Riser sample matched other samples from the clay pipe

£ system.

: o  Although the patterns of PAH were similar among the field samples, a detailed inspection of the
PAH hlstograms and pnnc1pa1 components analysis helped to differentiate the two, up gradient

o ' steel pipe samples from remaining down gradient field samples. This difference suggested that

P the MGP tar in the steel plpe area was distinct from that in the clay pipe system. The difference

o likely indicated that the tar in the steel pipe was produced under slightly different operating

conditions and/or from a different feedstock. _

L ¢ Differences in the MGP tar residues among the samples collected from the clay pipe and down

gradient locations were attributed to environmental weathering. The heavy molecular weight
portion of the tar in the clay pipe and down gradient samples, i.e., that portion least affected by -
weathering, was nearly identical and indicated a common source.

*  While the more highly weathered PAH pattern of MW-7 still resembled the pattern in the clay
pipe samples, the slightly higher relative abundance of sulfur-containing PAH and a diagnostic
terpane biomarker pattern revealed the possible coexistence of uncombusted fuel or gas oil at this
location.

¢ The petrogenic residues in the field samples were more variable than the MGP tar residues. The

‘ petrogenic residues could be qualitatively differentiated into five potential sources. Distinct

Oy petroleum patterns were detected in the steel pipe samples (relatively light weight), East Riser

sample (trace level biomarkers similar to heavy weight range of the fuel oil measured in the other

clay pipe samples), remaining clay pipe samples listed in Table 1 (wide range fuel or gas oil),

MW-7 sample (similar to clay pipe samples with elevated an level of Ts relative to Tm), down

gradient samples including Solids Around Discharge Yipe, MW-7, and TW-9 (elevated

. isoprenoid hydrocarbons overprinted on clay pipe pattém suggestive of mixed unweathered and

b ' weathered petroleum products).

- ¢ The varying abundance of heptadecane relative to prisfrane among the clay pipe and down

gradient samples indicated that the weathering state of the petroleum in the clay pipe system may
have been influenced by biodegradation, generally incteasing in a down gradient direction.

The pyrogemc (PAH) and petrogenic (biomarkers) patterns independently identified two types of MGP -
g\*g@ tars in the field samples. The first type of tar was located in thb steel pipes and the second type was

located in both the clay pipe system and in the down gradient Samplmg stations. The petrogenic
(biomarker) patterns also indicated the presence of residual petroleum refined from different crude oils.
The weathering patterns observed included the dissolution of PAH (i.e., formation of a water-soluble
fraction) and the biodegradation of petroleum. This finding did not exclude the possible existence of
other weathering processes.

6.0 SUMMARY

Based on the conclusions stated in Section 5.0, this section praposes a conceptual site model that could
account for the analyte distributions recorded in this report.

¢ During the operation of the former MGP, tar was transported via the subsurface pipes that were
sampled during July, September, and November of 2001. The tar signatures detected in these
pipes were consistent with one another and with the chemical signature of carbureted water gas
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T

tars reported in the literature; for example, the ratio of fluoranthene to pyrene was less than 1.0
(Emsbo-Mattingly et al., 2001; EPRI, 1993). ‘
The clay pipe(s) likely permitted the release of waste tar from an up gradient location near the
former MGP in Ashland WI to approximately the former shoreline of Lake Superior. The
samples collected down gradient of the pipes were ch¢mically similar to the clay pipe samples.
Consequently, the clay pipe samples and down gradient samples contain MGP tar(s) that likely
o originated from a similar carburetion process. The ouker perimeter of this clay pipe signature
i extended minimally to the TW-9 sample collection station. Once the waste tar was discharged
from the clay pipe, it may have migrated or been transported to proximate locations, like TW-9,
o around the former shoreline of Lake Superior as dictated by the developmental history of the
. shoreline area.
¢ Some variability existed in the relative abundance of the light constituents of these tars due to
multiple weathering processes; for example, the East lil;ser sample, which was comprised of the
water-soluble fraction of MGP tar, demonstrated that the dissolution of PAH from the tar had
occurred and/or the declining abundance of heptadecane relative to pristane indicated the
biodegradation of petroleum residue had occurred. :
Sample MW-7 differed chemically from the pipe samdﬂes in terms of its higher relative content
sulfur-containing and alkylated PAH. A localized release of petroleum in the vicinity of MW-7
may have enriched these analytes. This sampling location may have been influenced by releases
associated with gas oil supply transfers from the railroad.
 The tar samples collected in November 2001 from the 2” and 12" steel pipes were chemically
distinct from samples collected from other locations and may reflect an alternate carburetion feed
stock, modified MGP operating condition, or equipment upgrades that occurred commonly during
the history of former MGPs (Emsbo-Mattingly et al., 2001).
The biomarker patterns varied occasionally within the|clay pipe samples and among samples with
similar PAH patterns. This finding suggested that the MGP used multiple sources of gas oil in
the carburetor unit. :
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Figure 2, |
High Resolution Fingerprints Illustrate Weathering Patterns
22 TW-13 | *.,,  Light PAH | Heavy PAH
Among Least Weathered e,
of Field Samples e, o,
Light > Heavy PAH e

il 1“ Wb i, _.[.LJJ":"%" e

2b. East Riser R
Water-soluble Fraction/ ‘.
Drip Oil
Light >> Heavy PAH %,

LA_J_“LML J ‘.."
*
J ‘LLI. 4.‘ n 1.. ..*'l-ln.--q

2c. Pipe Discharge
Light Weathering
Light > Heavy PAH
Like TW-13 with slightly
less naphthalene
relative to phenanthrene

#...
....
l s, ‘L‘;J m‘...* whod

2d. MW-7
Most weathered
of Field Samples
Light > Heavy PAH
Naphthalene < Phenanthrene

2¢. TW-9
Like Pipe Discharge

HJ_.JL;L....LLM

NO - Naphthalene PO - Phenanthrene PY0-—Pyrene CO0 — Chrysene
A — Androstane (Internal Standard) O — ortho-Terphenyl (OTP) (Surrogate)
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Figure 3. ;
PAH Histograms Illustrate Source and Weathering Patterns
3a.2” Pipe " Light PAH | Heavy PAH
3 Slightly Different from Clay [T o -
9 Pipe Pattern DF/F0 = 0.57 FLO/PY0 = 0.77
LPAH/HPAH=5.6

3b. TW-13 I ‘
Among Least Weathered |- NO/N2+N3 =43 DBT2/PA2 =0.32

of Field Samples
LPAH/HPAH=5.1

3c. Pipe Discharge -
‘ Light Weathering . DF/F0 = 0.19 FLO/PY0 = 0.66
L LPAH/HPAH=3.0 g ‘

I 3d. MW7 _ Most Recalcitrant PAH

Most weathered INO/N24N3 = 0.14 DHT2/PA2 = 0.43 BB to GHI Range

of Field Samples / ;:ttegnalNearly i
: — o entical among Fie
LPAH/HPAH=2 4 Samples >_\
N ) T i
3e. TW-9
Like Pipe Discharge DHT2/PA2 =027 | FLO/PY0 = 0.60
LPAH/HPAH=3.0 ‘

UBItIRYEREE

LPAH = ENaphthalene through Phenanthrenes HPAH = XFluoranthene through Bénzo(g,h,i)perylene (Attachment 4).
See Table 2 for key to target analyte abbreviations.
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T

Figure 4.
Prlnclpal Components Analysis (PCA) Usmg Selected Source Ratios

4a. Sample Groupings (PCA Scores Plot) Principal components 1 (x-axis) and 2 (y-axis) contain 62%

™ and 23% of the variability, respectively.
- Clay Pipe M7
L ) Samples \
/——K Higher Organic
*West Riser scharae ‘ Sulfur &
£ Rise?g Center “solid lmm arge (Dup) Loss of Parent PAH
[ o ™ . s'gmﬂgq Dischgrgmenter by Weathering
“TW-13 Loss of Light\PAH
- by Weathering -
4
: 21 1288
‘ Influenced by the Water i . —
Soluble Fraction of Tar Steel Pipe Samples
/ Depleted Parent PAH
-4 .
, 6+ “East Riser i
' ' o ' 2 o 6

4b. Analyte Groupings (PCA Loadings Plot).

ool "FLO+PYOFP2+PRA0. coBC2+BC3 : /

Organic Sulfur
024 Enrichment *DBT3PA3
Parent PAH Enrichment : .

. 2(PA2
in Heavy PAH Range , BEPRR
) 004 (Less Influenced by Weathering) ‘ bm
R .
- i AVIAE
Parent PAH Enrichment A5EFo

in Light PAH Range
(More Influenced by Weathering)

"NOMN2+N3

*DBTO/DBT2+DBT3

“PO+AQIPA2+PA3

00 ) 01 ' 02 i 03
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Figure 5.
Normal Alkane Blomarkeﬁ Fingerprints
Reveal Multiple Types of Petroleum

5a. 2” Pipe
Lighter Weight,
Narrow Range Gas Oil
e Weathering state unknown

5b. TW-13
Wide Range Gas Oil
Relatively unweathered

Sc. East Riser
Water Soluble Fraction

1 of MGP tar

{ Light fraction of gas oil
(nC9 to nC21) weathered

Heavy fraction of gas oil
present

i

5d. MW-7
Mixture of Unweathered
Gas Oil (nC9 to nC22)
and Weathered
Middle to Heavy Weight
Petroleum Product
(elevated isoprenoids)

nC?‘. wue®

nC# = normal alkane containing # carbons in the chain  Pr = Pristane (isoprenoid hydrocarbon) Ph = Phytane (isoprenoid hydrocarbon)
(Blue Dash) peak to peak profile of the normal alkanes ~(Red Dash) peak to peak profile of selected isoprenoid hydrocarbons
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Figure 6.

Terpane Biomarker Fingerprints

Reveal

6a. 2” Pipe
Lighter Weight,
Narrow Range Gas Oil
No Terpanes in Distillate

6b. TW-13
Wide Range Gas Oil
Relatively unweathered
Common pattern among
field samples

6c. East Riser

Water Soluble Fraction
of MGP tar

Biomarkers in heavy fraction
of gas oil

Presence of oleanane
indicates an additional
petroleum source

6d. MW-7

Mixture of Unweathered
Gas Oil and Weathered
Middle to Heavy Weight
Petroleum Product

Higher relative abundance of
Ts suggests multiple
petroleum sources

Ts = 180(H),21B(H)-22,29,30-trisnorhopane

Tm
Ts

NH

Tm = 17a(H),21B(H)-22,29,30-trisnothopane

Non-Detect

ultiple Types of Petroleum

Homohopanes

/J\

Homohopanes

/I\

N ANEEE—

Homohopanes

NH = 170(H),21B(H)-30-nothopane  H = 170i(H),218(H)-hopane O = 180(H) & 18B(H)~oleanane

£3Batielle

« - » Putting Technology To Work




Pipe Invegi_lgatlon at Former Ashland MGP Site - Final Report v January 22, 2002

Attachment 2

- - Tables

|
o
f’““!
Yo

i
Lo
u
Vol
Lo

{¥Batielle

+ + - Putting Technology To Work




s

ey

B
M
r

ELNEROEER
R

Pipe Investigation at Foriner Ashland MGP Site - Final Report | January 22, 2002

~ Table 1.
Sample Identification, Collection and Analysis Summary

la. Sample Collection Summary.

Location Collection

Field Sample ID (Listed ~ Up to Down Gradient) Date Matrix
2 Inch Steel Pipe Steel Pipe Near Former MGP 11/12/01  Oil (NAPL)
12 Inch Steel Pipe Steel Pipe Near Former MGP 11/12/01  Oil (NAPL)
TW-13 Between MGP and Clay Pipe 7/24/01 Water
Pipe Discharge East Yard Gate Up Gradient Clay Pipe 9/20/01 Solid
Pipe Sludge East Yard Gate #1 Clay Pipe 9/20/01 Solid
Pipe Sludge East Yard Gate #2 Clay Pipe ' 9/20/01 Solid
Pipe Discharge Center Of Yard Clay Pipe 9/19/01 Solid
Pipe Sludge Center of Yard Clay Pipe ‘ 9/19/01 Solid
Upgradient Riser Clay Pipe 7/24/01 Water
East Riser Clay Pipe 7/24/01 Water
West Riser Clay Pipe 7/24/01 Water
Scrapings From Inside Discharge Clay Pipe 7/25/01 Solid
Pipe Discharge Down Gradient Terminus of Clay Pipe 7/25/01 Water
Solids Around Discharge Pipe Proximate Release Area 7/25/01 Solid
MW-7 Intermediate Release Area 7/24/01 Water
TW-9 Most Distant Release Area 7/24/01 Water

1b. Sample Identification and Analysis Summary.

Hydrocarbon Quantitative Biomarker

Field Sample ID Fingerprint PAH ‘Fingerprint Battelle ID Abbreviation
2 Inch Steel Pipe X X X Wo071 2" Pipe
12 Inch Steel Pipe X X X w9072 12" Pipe
TW-13 X X X W5548 TW-13
Pipe Discharge East Yard Gate X X X w6841 D East
Pipe Sludge East Yard Gate #1 X X X Wé839 S Gate 1
Pipe Sludge East Yard Gate #2 X X X W6840 S Gate 2
Pipe Discharge Center Of Yard X X X w6837 D Center
Pipe Sludge Center of Yard X X X w6838 S Center
Upgradient Riser X X X W5547 UG Riser
East Riser X X X W5544 East Riser
West Riser X X X W5543 Woest Riser
Scrapings From Inside Discharge X X X W5551 Inside Discharge
Pipe Discharge X X X W5549 Discharge
Solids Around Discharge Pipe X X X W5550 Solid Discharge
MW-7 X X X W5545 MW-7
TW-9 X X X W5546 TW-9

{3Batletie
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~ Table2.
Primary PAH Analytes and Abbreviations
. ~ Abbreviation
Target Analyte Individaal Group
. (Large Histogram) (Small Histogram)
Naphthalene NO
C1-Naphthalenes N1
C2-Naphthalenes N2 . N
C3-Naphthalenes N3
C4-Naphthalenes N4
Benzo(b)thiophene BTO
C1-Benzo(b)thiophenes BT1
C2-Benzo(b)thiophenes BT2 BT
C3-Benzo(b)thiophenes BT3
C4-Benzo(b)thiophenes BT4,
Biphenyl B | B
Acenaphthylene AY Y
Acenaphthene AE E
Dibenzofuran DF D
Fluorene FO
C1-Fluorenes F1 . F
C2-Fluorenes F2 .
C3-Fluorenes F3
Dibenzothiophene DBTO
C1-Dibenzothiophenes DBT1
C2-Dibenzothiophenes DBT2 DBT
C3-Dibenzothiophenes DBT3
C4-Dibenzothiophenes DBT4
Anthracene AQ
Phenanthrene PO
C1-Phenanthrenes/Anthracenes PAt 3 PA
C2-Phenanthrenes/Anthracenes PA2
C3-Phenanthrenes/Anthracenes PA3
C4-Phenanthrenes/Anthracenes PA4
Fluoranthene FLO
Pyrene PYO .
C1-Fluoranthenes/Pyrenes FP1 . FP
C2-Fluoranthenes/Pyrenes FP2
C3-Fluoranthenes/Pyrenes FP3
Benz[aJanthracene BAQ
Chrysene Cco
C1-Chrysenes BC1 BC
C2-Chrysenes BC2
C3-Chrysenes BC3 .
Benzofblfluoranthene BB B
Benzofj/k]fluoranthene BJK K
-|Benzo[a]fluoranthene BAF A
Benzo[e]pyrene BEP | E
Benzofa]pyrene BAP A
Peryiene PER P
Indeno[1,2,3-c,d]pyrene IND | I
Dibenz[a,h]anthracene DA D
Benzo[g,h,[perylene GHI B

{}Batielle
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! - Table3.
Total PAH Concentrations (ppm)
P , ‘ ' 'LPAH/HPAH
Client Sample ID Matrix ~ TPAH! Units  Rank’ Ratio®
o 2 Inch Steel Pipe Oil 136000 mg/Kg 1 5.6
12 Inch Steel Pipe oil 978$0 mg/Kg 2 5.0
o TW-13 Aqueous 131 mg/L 14 5.1 |
~ Pipe Discharge East Yard Gate Solid 76000 mg/Kg 3 32
L Pipe Sludge East Yard Gate #1 Solid 16200 mg/Kg 6 3.5
i Pipe Sludge East Yard Gate #2 Solid 24000 mg/Kg 5 4.1
— Pipe Discharge Center Of Yard Solid 496 mg/Kg 11 3.0
P Pipe Sludge Center of Yard Solid 919 mg/Kg 10 2.3
Upgradient Riser Agueous 39.1 mg/lL 13 28
s East Riser Aqueous 0.576 mg/L 16 46 ’~
L West Riser Aqueous 172 mg/L 12 2.4
' Scrapings From Inside Discharge Solid 294d>0 mg/Kg 4 3.3
Pipe Discharge Aqueous 2830 mg/L 8 3.0 .
Solids Around Discharge Pipe Solid 1500 mg/Kg 9 2.6
MW-7 Aqueous 271 mg/lL 15 24
,‘ TW-9 Aqueous 5520 mg/L 7 3.0
b 1 - Total PAH (TPAH) is the sum of PAH from naphthalene to benzo(g,h,i)perylene.
2 - Ranking based on highest to lowest TPAH concentration.
l' 3 - Ratio of Light PAH (LPAH = =Naphthalene to Phenanth}ene) to
Heavy PAH (HPAH = ZFluoranthene to Benzo(g,h,i)perylene) estimates the v
- fraction of PAH that are potentially most subject to alteration by environmental
% weathering. ;
il :
{)Batielie
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Sample ID
2"Pipe
12"Pipe
TW-13
D East
S Gate 1
S Gate 2
D Center
S Center
UG Riser
East Riser
West Riser
Inside Discharge
Discharge
Solid Discharge
MW-7
TW-9
Solid Discharge (Dup)

‘Average

Std Dev
cv

AY/
AE
0.33

0.39
0.28

0.17
0.21
0.23
0.19
0.17

0.1
0.21
0.21
0.17
0.08
0.21

0.22
0.08
0.36

DF/
FO
0.57

0.21
0.24
0.29
0.27
0.26
0.27

0.32
0.20
0.19
0.19

0.28
0.07
0.33

0.28
0.13
0.45

Table 4

Diagnostic Source Ratios Calculated as Input for PCA

BEP/

BAP
0.45
0.45
0.56
0.40
0.39
0.39
0.55

IND/ DBT2/
GHI PA2
1.18 0.33
1.19 0.30
0.97 0.32
0.98 0.36
1.03 0.33
1.00 0.32
0.94 0.31
0.98 0.30
1.00 0.35
0.84 0.34
0.95 0.33
0.98 0.35
1.03 0.32
0.91 0.38
0.90 0.43
0.94 0.27
0.92 0.38
0.99 0.34
0.09 0.04
0.09 0.11

DBT3/
PA3
0.38
0.36
0.49
0.59
0.51
0.49
0.52
0.47
0.53
0.52
0.53
0.54
0.51
0.57
0.61
0.48
0.57

0.51
0.06
0.13

NO/
N2+N3
1.34
137
4.30
1.31
1.25
1.94
1.49
1.38
1.34
3n
0.69
1.47
1.52
0.65
0.14
277
0.65

1.61
1.07
0.67

PO+AY/ DBTO/

PA2+PA3 DBT2+DBT3
3.43 1.67
3.37 1.69
7.89 1.22
7.41 0.96
7.07 1.70
. 755 1.15
5.91 0.87
6.13 0.82
6.44 0.91
23.77 7.44 -
6.20 0.98
7.55 1.07
7.00 1.03
5.12 0.85
277 0.53
8.24 0.58
5.54 0.87
7.14 1.43
458 1.59
0.64 1.1
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Attachment 3

Gas Chromatographic Fingerprints
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Analysis: scl398,8,1 W5543-1-D Project: hydrocarbons
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Instrument: chanl_13
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Analysis: sc1398,11,1 W5546-1-D Project: hydrocarbons

Instrument: chanl_13 Method: MC1352
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Acquigiition Time: 18 Oct 2001 at 01:58.42
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Analysis: scl398,4}1
Instrument: chanl_13
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Analysis: scl1398,5,1 ZL26LCS Project: hydrocarbons
Instrument: chanl_13 Method: MC1352
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"Analysis: sc W5547-1-D ' Project: hydrocarbons
Instrument: chanl_13 : Method: MC1352
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W5550DUP-1-D Project: hydrocarbons
Instrument: chanl_13 Method: MC1352
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Analysis: scl1398,19,1 Project: hydrocarbons
Instrument: chanl_13 Method: MC1352
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Analysis: scl1398,20,1 ZK91LCS Project: hydrocarbons

Instrument: chanl_13 - Method: MC1352
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Analysis: scl481,6,1 Z0O16PB Project: hydrocarbons
Instrument: chanl_14 Method: mcl142141k
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Quantitative GC/MS Data
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« « « Putting Technology To Work
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o Concentrations of Polycyclic Armatic Hydrocarbons
*+ + P\ating Trchnology Yo Work and Other Selected Aﬂ.'w‘

ProjectName  Ashland MGP ;
Project Number  N004802-0002 i

Pipe Discharge
Client Sampie 1D 2 inch Steel Pipe 12 Inch Stesl Pipe TW-13 East Yard Gate
— Battelle Sampie ID wW9071-D weo72-D W5548-1-D W6841-D
) Matrix oll ) oil Aqueous Solid
Do Battelle Batch ID 01810 01.610 01-550 01.546
L Analytical Method 8270M ’ 8270M 8270M 8270M
Collection Date 111201 1112101 0724101 09/20/01
Receipt Date . 11114101 1114101 ’ [frzinl . 09/21/01
rm Bxtraction Dats 11/20/01 1120001 07/03/01 10/03/01
P Analysis Date 1112301 11/23/01 10/25/01 1072201
[ Dilution Factor 10 10 9.53 25
% Moisture NA NA NA NA
Sample Size 0.0572 g 0.0584 g 1.1L 00528 g
Unts mpKg mgikg gL
: Decalin ] 7 6400 25700
Los C1-Decalins 133 o5 12200 65300
C2-Decalins 208 185 19500 130000
- C3-Decalins 205 144 16000 128000
[ C4-Decalins 135 78 : 11400 102000
V! Benzo(b)thiophene : 905 679 140000 D - 168000
- C1-Benzo{bjthiophenes 1760 1319 05800 450000
C2-Benzo(b)thiophenes 1828 1361 69100 ) 564000
C3-Benzo{b)thiophenes 782 580 31200 291000 -
Ty Ca-Benzo(b)thiophenes 198 113 8210 96000
i Naphthalene 23862 D 15512 D 4260000 D 9900000 D
C1-Naphthaienes 29804 D 15305 D 1880000 D 9880000 D
C2-Naphthalenes 18538 D 8545 D 749000 5480000
C3-Naphthalenes 4240 D 2747 D 242000 2060000
C4-Naphthalenes 785 D 470 D 61600 566000
Biphenyl 2417 1842 147000 1370000 D
Acenaphthylene . 1818 1300 226000 D 1240000 D
Acenaphthens 5528 4278 D 574000 D 4450000 D
Dibenzofuran 2355 1808 60000 560000 D
Fiuorene 4114 3138 200000 D 2200000 D
E C1-Fiuorenes 9151 2260 133000 D 1300000 D
} } C2-Fiuorenes 1809 1135 60800 611000
Do C3-Fiuorenes 861 1066 23900 260000
v Anthracene 3084 2983 278000 D 2550000 D
Phenanthrene ¢ 8856 7968 D 1100000 D 7730000 D
e C1-Phenanthrenes/Anthracenes o 6316 5200 448000 D 4240000 D
Lol C2-Phenanthrenes/Anthracenes 2709 2267 141000 1110000
L C3-Phenanthrenes/Anthracenes 768 636 33700 278000
Gl C4-Phenanthrenes/Anthracenes 228 155 36100 310000
Dibenzothiophene 1079 1541 75400 543000
C1-Dibenzothiophenes 1777 1366 71500 590000
C2-Dibenzothiophenes 894 883 45400 402000
C3-Dibenzothiophenes 204 231 16600 163000
C4-Dibenzothiophenes 78 53 4440 41900
Fluoranthene 2737 2150 377000 D 2940000 D
Pyrene 3560 2839 D 580000 D 4440000 D
. C1-Fluoranthenes/Pyrenes 3685 3082 280000 2360000
Ly C2-Fluoranthenes/Pyrenes 1406 1182 71800 685000
C3-Fluoranthenes/Pyrenes 517 462 16700 161000
Benz{alanthracene 1350 1085 132000 1400000 D
Chrysene 1200 936 . 116000 1300000 D
C1-Chrysenes 1083 832 70500 545000
) C2-Chrysenes 550 472 21900 186000
SN C3-Chrysenes 264 194 10800 87000
b C4-Chrysenes 48 34U 2820 1]
e Benzofb}fiuoranthene 511 416 61100 453000
Benzofi/Kfluoranthene 793 584 77900 548000
Benzofelpyrene 473 362 67800 498000
Benzo[a]pyrene . 1054 800 - 121000 - 1240000
Perylene _ 171 129 19700 148000
Indenc[1,2,3-c.d)pyrene 440 332 58400 473000
Dibenz[a,hJanthracene " 116 88 13600 116000
Benzolg, h,ljperylene 373 279 59900 482000
Totat PAH 136000 97800 13100000 76000000
L Surrogate Recoveries (%)
Naphthalene-d8 76 81 80 103
Phenanthrene-d10 a8 75 87 90
l{\\: Chrysene-d12 72 80 81 80
&\\\1 Data Gualifiers
S & - Excedes QC criteria
B - Analyte detected < 5x PB.
D - Result from higher dilution.
DO - Surrogate diluted out.
E - Resuit above calibration cutve.
J - Resuit less than reporting limit.
ME - Matrix effect. .
NA - Not applicable.
U - Undetected.
Final results 117102 MS Combined Data.xis




! ﬂBallelle Concentrations of Polycyclic Armatic Hydrocarbons
vv . Puting Technology To Work and Other Selected Analytes

= Project Name  Ashland MGP
. Project Number  N004602-0002

Pipe Sludge - Pipe Sludge Pipe Discharge Pipe Sludge

Client Sample 1D East Yard Gate #1 East Yard Gate #2 Center Of Yard Center of Yard
e Battelle Sample ID wes3g-D wes40-D we6837-D W6838-D
Co Matrix Solid ) Solid Solid Solid
o Battelie Batch ID 01-546 01546 01-546 01-646
[ Analytical Method 8270M ’ 8270M 8270M B8270M
Collection Date 00/20/01 06/20/01 0819/01 09/18/01
Receipt Date 008/21/01 09/21/01 068/21/01 . 09/21/01
Extraction Date 10/03/01 10/03/01 : 10/03/01 10/03/01
Analysis Date 10/23/01 10/23801 10/23/01 1022101
Dilution Factor 100 125 3.33 10
9 Moisture NA NA NA : NA
Sample Size 10.021 g 10.0326 ¢ 51851 g 10.0705 g
o Unie WKy ughg g
- Decalin 6000 5890 17 405
o C1-Decalins 23500 30000 435 1210
C2:Decalins ' 37200 43200 800 1710
. C3-Decalins 30900 38200 732 1500
R C4-Decalins 19900 24900 ’ 642 1210
i Benzo(bjthiophene 37800 57400 1730 2200
Ly C1-Benzo(bjthiophenes 97400 142000 2760 3980
C2-Benzo(b)thiophenes 131000 179000 3370 5200
C3-Benzo(bjthiophenes 68100 86600 1910 3180 .
[ C4-Benzo(b)thiophenes 17400 ° 22300 515 882
i Naphthalene 2110000 D 4400000 D 76000 D 114000 D
! Ci-Naphthalenes - 2180000 D 3350000 D 67600 D 90000 D
C2-Naphthaienes 1230000 1710000 37700 59200
C3-Naphthaienes 460000 558000 13900 23700
C4-Naphthaienes 114000 136000 3480 6050
Bipheny! 209000 D 533000 D 7980 12000
; Acenaphthylene . : 190000 D 278000 D 5870 11200
Acenaphthene 960000 O 1630000 D 26400 D 49300 D
Dibenzofuran 138000 D 162000 O 2600 4390
Fluorene 480000 D 703000 D 11200 16000
: C1-Fluorenes 205000 D 890000 D 8300 14000
i C2-Fivorenes 127000 184000 4830 7540
i C3-Fluorenes 43800 55600 1850 3850
R Anthracene §58000 D 737000 D 11600 20900 D
Phenanthrene . 1670000 D 2250000 D 53200 D 98200 D
.- C1-Phenanthrenss/Anthracenes 940000 D 1210000 D 22800 60200 D
: C2-Ph h /Anth 254000 313000 8750 16300
C3-Ph th JAnth 81300 82800 2220 4800
C4-Phenanthrenes/Anthracenes 63900 76200 2070 5380
Dibenzothiophene 184000 D 162000 3380 5800
C1-Dibenzothiophenes 140000 160000 4410 7280
C2-Dibenzothiophenes 82700 100000 2740 4920
C3-Dibenzothiophenes 31400 40400 1150 2160
C4-Dibenzothiophenes 7920 10400 342 652
Fiuoranthene 600000 D ) 780000 D 14300 47100 D
Pyrene 882000 D 1170000 D 30700 D 85400 D
£ C1-Fiuoranthenes/Pyrenes 484000 638000 19300 38900
S C2-Fluoranthenes/Pyrenes 137000 181000 5260 10400
i s‘ C3-Fluoranthenes/Pyrenes 32000 42500 1200 2760
[ Benz[s]anthracene 277000 D 363000 D 8080 17000
Chrysene: 255000 D 337000 D 6660 14400
Ci-Chrysenes 104000 147000 4120 9040
C2-Chrysenes 41600 59500 1550 3520
B C3-Chrysenes 19600 22800 713 1420
S C4-Chrysenes U U u 258 J
o Benzo[bjfiuoranthene 88200 118000 4040 9740
Benzo[j/kjflucranthene 106000 135000 4710 11400
Benzole]pyrene 90100 121000 4330 10300
Benzofajpyrene 234000 D 314000 D 7800 17400
Perylene 28300 38300 1210 3060
Indeno[1,2,3-c,d]pyrene 84800 113000 3740 6780
Dibenzfa,hlanthracene 20400 26400 88¢ 2340
Benzo[g,h,ijperylene 82300 113000 3970 0060
Total PAH 16200000 24000000 496000 919000
Surrogate Recoveries (%)
Naphthaiene-d8 102 102 108 109
Phenanthrene-d10 88 87 87 87
Chrysene-d12 80 78 95 84
Data Qualifiers

& - Excedes QC criteria

B - Anaiyte detected < 5x PB.

D - Result from higher dilution.
DO - Surrogate diluted out.

£ - Result above callbration curve.
J - Result less than reporting fimit.
ME - Matrix effect.

NA - Not applicable.

U - Undetected.

Final results 117102 MS Combined Data.xls
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Concentrations of Polycyclic Armatic Hydrocarbons

otlvoe 2 ork and Other Selected Analytes

Project Name Ashland MGP
Project Number  N004602-0002

Scrapings From
Client Sample 1D Upgradient Riser East Riser West Riser Inside Discharge
Battelle Sample 1D W5547-1-D W5544-1 W5543-1-D W5551-1.D
Matrix Aqueous Aqueous Aqueous Solid
Battelle Batch ID 01-550 01550 01.550 01-550
Anaiytical Method 8270M 8270M 8270M 8270M
Coliection Date 07124101 0724101 or24/01 0772501
Reoeipt Date 07127101 07127101 07/27/01 07121101
Extraction Date 070301 07/03/01 07/03/01 08/03/01
Analysis Date 1072501 10/26/01 10/25/01 10/25/01
Dilution Factor 34.95 1.0 140.8 3264
% Moisture NA NA NA 39.83
Sample Size il 13tL 11L 1852¢g
Units . ngh ngh. ugKg
Decalin 15700 98.6 69600 9500
C1-Decalins 95300 127 314000 40800
C2-Decalins 132000 99.6 451000 58100
CS-Decalins 1068000 126 382000 48600
C4-Decalins 88800 v 311000 36600
Benzo(b)thiophene 108000 18300 D 205000 81600
C1-Benzo(bjthiophenes 219000 18400 840000 178000
C2-Benzo(bjthiophenes 268000 7660 1240000 214000
C3-Benzo(b)thiophenes 138000 1430 700000 101000 -
Cé-Benzo(b)thiophenes 47500 165 232000 31600
Naphthalene 5200000 D 224000 D 12700000 D 4330000 D
C1-Naphthalenes 4250000 D 154000 D 17200000 D 3700000 D
C2-Nsphthaienes 2830000 62900 13200000 2160000
C3-Naphthaienes 1080000 7540 §2060000 777000
C4-Naphthalenes 336000 979 1510000 200000
Biphenyl 6886000 D 3690 2340000 430000
Acensphthylene 417000 9800 2160000 202000
Acenaphthene 2140000 D 59100 D 9420000 D 1860000 D
Dibenzofuran 210000 5190 968000 164000
Fluorene 1050000 D 16000 5050000 D 850000 D
CA-Fluorenes 681000 D 3570 3450000 D 488000 D
C2-Fluorenes 299000 676 1570000 203000
C3-Fluorenes 120000 372 560000 83500
Anthracene 1230000 D 3850 5880000 D 860000 D
Phenanthrene 4070000 D 15400 19000000 D 3210000 D
Ct1-Phenanthrenes/Anthrecenes 2150000 D 2540 11200000 D 1600000 D
C2-Phenanthrenes/Anthracenes 650000 815 3230000 433000
C3-Phenanthrenes/Anthracenes 173000 195 786000 110000
CA-Phenanthrenes/Anthracenes 175000 168 821000 117000
Dibenzothiophene 202000 2330 1440000 227000
C1-Dibenzothiophenes 321000 584 1570000 226000
C2-Dibenzothiophenes 220000 211 1050000 152000
C3-Dibenzothiophenes 91800 102 418000 59600
C4-Dibenzothiophenes 25800 423 119000 16400
Fluoranthene 1590000 D 2630 7720000 D 1190000 D
Pyrene 2450000 D 3520 11600000 D 1820000 D
Ci-Fluoranthenes/Pyrenes 1400000 1400 7220000 901000
C2-Fluoranthenes/Pyrenes 386000 434 1880000 251000
C3-Fluoranthenes/Pyrenes 92100 124 440000 80700
Benz[a]anthracene 730000 D 507 3740000 D 413000
Chrysene 707000 D 506 3510000 D 360000
C1-Chrysenes 335000 200 1680000 228000
C2-Chrysenes 126000 128 581000 76000
C3-Chrysenes 54700 868 244000 36600
C4-Chrysenes 11300 u 66800 430
Benzo[bjfiuoranthene 312000 328 1570000 198000
Benzol/KJflucranthene 351000 376 1840000 248000
Benzolelpyrene 343000 39 1600000 216000
Benzo[a]pyrene 698000 D 579 3480000 D 381000
Perylane 96500 104 468000 65000
Indeno(1,2,3-c,djpyrene 328000 356 1460000 182000
Dibenz{a,hjanthracene 68800 725 837000 43300
Benzofg,h,Jperylene 328000 423 1540000 195000
Total PAH 39100000 576000 172000000 20400000
Surrogate Recoveries (%)
Naphthaiene-d8 38 & 66 60 81
Phenanthrene-d10 37 & 77 90 85
Chrysene-d12 37 & 74 84 72
Data Qualifiers
& - Excades QC criteria
B - Analyte detected < 5x PB.
D - Result from higher dilution.
DO - Surrogate diluted out.
E - Result above calibration curve.
J - Result less than reporting limit.
ME - Matrix effect.
NA - Not applicable.
U - Undetected.
Final resuits 1M702 MS Combined Data.xls




. °Bane"e Concentrations of Polycyclic Armatic Hydrocarbons
< Auting Tachnniogy o Work and Other Selected Analytes

Project Name  Ashiand MGP
Project Number  N004602-0002

Solids Around
Client Sample 1D Pipe Discharge Discharge Pipe MW.7 TW-9
ey Battelle Sample ID . W5549-1-D W5550-1-D W5545-1-D w5546-1-D
Lo Matrix Aqueous . Solid Aqueous . Aqueous
P Battelle Batch ID 01.650 ) 01-550 01550 01.550
b Analyticat Method 8270M 8270M 8270M 8270M
Collection Date 07/25/01 07/25/01 07124101 07/24/01
Receipt Date o7/27/01 07/27/101 07/127101 . 07/27/101
Extraction Date 07/03/01 08/03/01 07/03/01 07/03/01
Analysis Date 10/25/01 10724101 10/25/01 10/25/01
Diiution Factor 2624.48 373 419 4199.16
% Molsture NA 10.78 NA NA
Sample Size 121 2119 11 12L
r ynits g ugiKg ngh gl
{ . Decalin 757000 928 1780 1080000
b C1-Decalins . 4780000 7760 14600 9170000
C2-Decalins 6120000 12100 23400 11800000
. C3-Decalins 4960000 10300 . 23700 10300000
g C4-Decaling 3630000 7940 21400 10100000
1 Benzo(b)thiophene 7270000 8390 19700 5480000
5 2 C1-Benzo(b)thiophenes 15800000 7280 20600 11800000
C2-Benzo(b)thiophenes 19800000 11600 40400 18300000 /
C3-Benzo{b)thiophenes 9230000 9220 21300 . 9870000 -
I C4-Benzo{b)thiophenes 2830000 3930 9240 4290000
2o Naphthalene 412000000 D 136000 D 63500 D 1000000000 D
( C1-Naphthalenes 339000000 D : 131000 D 172000 D $21000000 D
' C2-Naphthalenes 200000000 137000 308000 262000000
C3-Naphthalenes 71400000 71300 160000 88800000
C4-Naphthalenes 20700000 20500 61800 39000000
Biphenyl 68400000 D 21300 28400 193000000 D
Acenaphthyiene . 33600000 16000 : 28800 34000000
Acenaphthene 158000000 D 75300 D 172000 O 405000000 D
Dibenzofuran 15400000 10200 21000 11100000
Fluocrene 80200000 D 26000 75200 D 168000000 D
o Ci-Fluorenes 48800000 D 29900 63500 D 89700000 D
Lo C2-Fluorenes 21100000 15700 30500 36700000
" C3-Fluorenes 7990000 8490 17100 18400000
- Anthracens . 88500000 D 43700 D 70100 D 158000000 D
Phenanthrene 308000000 D 160000 D 214000 D 645000000 D
o C1-Ph /Anth 156000000 D 75600 170000 D 253000000 D
,: ' ; C2-Pk f /Anth 45600000 31600 78500 75600000
Lo C3-Phenanthrenes/Anthracenes 11100000 8210 24100 21900000
[ C4-Phenanthrenes/Anthracenes 10500000 7540 20400 18300000
Dibenzothiophene 20900000 14200 25700 17800000
C1-Dibenzothiophenes 21600000 18800 38000 23900000
C2-Dibenzothiophenes 14600000 12000 33500 20400000
C3-Dibenzothiophenes 5710000 4700 14800 10600000
C4-Dibenzothiophenes 1460000 : 1360 4700 3200000
Fluoranthene 147000000 D 63300 D 102000 D 221000000 D
Pyrene 178000000 D 95400 D 156000 D 371000000 D
Ci-Fluoranthenes/Pyrenes 97200000 60600 123000 170000000
C2-Flucranthenes/Pyrenes 259800000 19400 - 42900 44900000
C3-Fluoranthenes/Pyrenes 5820000 4840 12800 10300000
Benz{ajanthracene 53200000 D 26200 49900 100000000 D
Chrysene 60100000 D 22200 45600 . 95700000 D
C1-Chrysenes 22500000 16400 33400 34900000 .
T C2-Chrysenes 7340000 8410 14300 12700000
I C3-Chrysenes 3440000 : 3620 7050 6040000
N C4-Chrysenes 860000 832 2530 1470000
- Benzo[blfiuoranthene 18200000 13300 26400
Benzo[J/k]fiucranthene 24100000 15200 81400 42300000
Benzoje]pyrene 21900000 14400 30500 47100000
Benzofa]pyrene 48000000 D 23800 50700 94300000 D
Perylene 6200000 4440 7880 11700000
Indeno[1,2,3-c,dlpyrene 20400000 13800 27600 39700000
Dibenz{e,h)anthracene 4650000 3110 6230 8330000
Benzo[g, h,iJperyiene 18800000 15100 30600 42200000
Total PAH 2880000000 1500000 2710000 5520000000
Surrogate Recoveries (%)
Naphthalene-d8 Do 63 40 Do
Phenanthrene-d10 po 73 44 Do
g;gx;j Chrysene-d12 DO 62 39 & DO
RN
"\Sﬂ\j Data Qualifiers

& - Excedes QC oriteria

B - Analyte detected < 5x PB.

D - Resutt from higher dilution.
DO - Surrogate diluted out.

E - Result above calibration curve.
J - Resuit less than reporting limit.
ME - Matrix effect,

NA - Not applicable.

U - Undetected.

Final results ' 1m0z MS Combined Data.xis




©Batletie

++ « Purting Technology To Work
Project Name Ashiand MGP
Project Number  N004602-0002

True
Clisnt Sample ID Value

Batislle Sample ID FP8s3
Battslie Batch ID

Analytical Method

Data File

Collection Date

Receipt Date

Extraction Date

Analysis Date

Instrument Control Checks

True
Value

FP1§ FP15
01.610
8270M

D0746.D
NA
NA
NA
11721001

Dilution Factor 1 1
% Moisture : NA NA ,
. Sample Size ’
e Units nglul ngiuL %D Q ngful nglul. %D Q

ﬁ B Dacaiin
C1-Decalins
C2-Decalins

— C3-Benzo(b)thiophenes
! C4-Benzo(bjthiophenes
. Naphthalene 1.
Ci-Naphthalenes
C2-Naphthalenes
C3-Naphthalenes
C4-Nephthalenes
Biphenyl
Acenaphthylene
Acenaphthene
Dibenzofuran
Fluorene 1.
: C1-Fluorenes
o C2-Fiuorenes
Lok C3-Fluorenes
Anthracene 1. .
Phenanthrene 1.0 1.11 10.2 1.01
o0 1-Ph t /Anth
’ C2-Phenanthrenss/Anthracenes
: C3-Phenanthrenes/Anthracenes
L C4-Ph o JAnth
Dibenzothiophene
C1-Dibenzothiophenes
C2-Dibenzothiophenes
C3-Dibenzothiophenes
CA-Dibenzothiophenes
Fivoranthene
Pyrene
Ci-Fluoranthenes/Pyrenes U}
C2-Fiuoranthenes/Pyrenes U
C3-Fluoranthenes/Pyrenes U
Benz{e]anthracene 1.01 1.08 54 1.01 0.98 -25
Chrysene . 1.00 112 15 1.00 1.09 8.5
C1-Chrysenes
C2-Chrysenes
R C3-Chrysenes
LSy CA4-Chrysenes

3
®
8
8

58

8

1.14

%

g
CCCC CcCccceccecceco
€CCcCcCc cccececcececce

87 1.00 E 37
95 1.00 0.97 3.4
RRE 1.00 26

- ok wb
-
4

8 888
B2z

2 o
2 8
ccc <

105 1.00 35

ccc C©

04 1,01 107 64
43

o
=
-
-
=
&

cccocccccc
cCccccceccea

16
5.7

88
3

1.13 125 1.00
. 127 1.00

8B

ccc

N
[

cccc
cccca

1.01 06
1.18 147
1.00 59
1.08 73
1.08 6.0
0.84 6.3
0.7 -3.2
0.98 -4.3

5.6
217

103
i ) 11.0
b Indenoi1,2,3-c,d]pyrene 27
Dibenz[s,hjanthracens
Berzojgh Jporyens

s

H
53382588
58833363
s35s3aEE

6.8

Surrogate Recoveries (%)
Naphthalene-d8
Phenanthrene-d10
Chrysene-d12

116
106
109

b b wd
883

N
3

RS Data Qualifiers

& - Excedes QC criteria

B - Analyte detected < 5x PB.

D - Result from higher dilution.
DO - Surrogate diluted out.

E - Result above calibration curve.
J - Resuit less than reporting limit.
ME - Matrix effect.

N NA - Not applicable.

g‘*ﬁ U - Undetected,

1CC results ’ H1r02 MS Combined Data.xs




aBanelle B Procedural Blanks

«+ + Putting Tachnolegy To Work
Project Name Ashland MGP
e Project Number  NO04802-0002

Client Sample ID Procedural Blank Procedural Blank Procedural Blank

- Battelle Sample ID . ZK9oPB 2L25PB Z016PB
[ Matrix Solid . Aqueous oil
- Batteile Batch ID 01546 : 01-550 01-610
L Analytical Method 8270M 8270M 8270M
Data File D0747.0 D0749.0 D0749.D
Collection Date NA NA NA
Receipt Date NA NA NA
Exraction Date 101001 10/08/01 1172001
Analysis Date 1016701 101601 11122001
Dilution Factor 1 1 1
% Moisture NA NA NA
Sample Size 707 g 1L 00511 g

Unis kg gt mghy

Decalin
C1.Decalins
C2-Decalins
C3-Decalins
C4-Decalins
Benzo(bjthiophene
C1-Benzo(b)thiophenes
C2-Benzo(b)thiophenes
Py C3-Benzo(b)thiophenes
C C4-8enzo(b)thiophenes
: Naphthalene 083
Ct-Naphthalenes
C2-Naphthalenes
C3-Naphthalenes
C4-Naphthelenes
Biphenyl
Acenaphthylene
Acenaphthene
Dibenzofuran
Fluorene
C1-Fluorenes
i C2-Fluorenes
C3-Fiuorenes
Anthracene
Phenanthrene
1 C1-Phenanthrenes/Anthracenes
. C2-Phenanthrenes/Anthracenes
C3-Phenanthrenes/Anthracenes
C4-Phenanthrenes/Anthracanes
Dibenzothiophene
C1-Dibenzothiophenes
C2-Dibsnzothiophenes
C3-Dibenzothiophenes
C4-Dibenzothiophenes
Fluoranthene

. Pyrene

i Ci-Fluoranthenes/Pyrenes
B C2-Fiuoranthenes/Pyrenes
[ C3-Fiuoranthenes/Pyrenes
Benz{sjanthracene
Chiysene

C1-Chrysenes
C2-Chrysenes
C3-Chrysenes
C4-Chrysenes
Benzobjfiuoranthene
Benzo{fiuoranthene
Benzo{e]pyrene
Benzofa]pyrene

Perylane

Indenof1,2,3-c djpyrene
Dibenz{a,hjanthracene
Benzofg, h,Jperylene
Jotal PAH 0.83 13.3

o0
&8

'—CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCLLCCCCCCCCCC

s O
CCCCCCCCCCCCCCCCCt--“CCCCCCCCCCCCCtECCCCCCCCS--CcCcCcCceCcCccCcCcCe

CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCLCCCCCCCCCC

pag
o

Surrogate Recoveries (%)

Naphthalene-d8 118 109 109
Phenanthrene-d10 106 o7 102
Chrysene-d12 108 108 100

Data Qualifiers

& - Excedes QC criteria

B - Anaiyte detected < Sx PB.

D - Result from higher dilution.
DO - Surrogate diluted out.

E - Result above calibration curve,
J - Result less than reporting limit.
ME - Matrix effect.

NA - Not appiicable.

U - Undetected.

PB results 11702 MS Combined Data xis
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« « « Dutting Technology To Work
Project Name Ashland MGP
Project Number  N0O04602-0002

Laboratory Control Samples

True Laboratory Control Laborstory Control
Client Sampile ID Value Spike Spike
Battelle Sampie ID ZKOILCS ZL20L.CS
Battelie Batch ID 01546 01-550
Analytical Method 8270M 8270M
Data File D0748.D DO750.0
Collection Date NA NA
Receipt Date NA NA
Extraction Date 1010101 10/08/01
Analysis Date 10/16/01 10/16/01
Dilution Factor 1 1
% Moisture NA NA
Sample Size 1 1
Units FNO6 ng %R ng BR
Decalin 538.2 670 124 585 100
C1-Decalins U u
C2-Decalins ¥} V]
C3-Deacalins u 3]
C4-Decalins U ¥)
Benzo(b)thiophene 489.52 574 17 520 108
C1-Benzo(b)thiophenes v u
C2-Benzo(b)thiophenes u U
C3-Benzo(b)thiophenes 1] V]
C4-Benzo(b)thiophenes V] 1]
Naphthalene 5§00 597 119 563 113
C1-Naphthalenes [§] 1)
C2-Naphthalenes [} ¥]
C3-Naphthalenes V] 1]
CA-Naphthalenes U U
Bipheny! 501.5 §73 114 549 109
Acensphthylene 500 543 109 501 100
Acenaphthene 500 570 114 544 109
Dibenzofuran 500 576 115 543 109
Fluorene 500 585 117 563 113
C1-Fluorenas [¢) 1]
C2-Fluorenes V) u
C3-Fluorenes [}) V)
Anthracens 500 S48 108 630 108
Phenanthrene 500 531 108 521 104
C1-Phenanthrenes/Anthracenes U v
C2-Phenanthrenes/Anthracenes u U
C3-Phenanthrenes/Anthracenes U U
C4-Phenanthrenes/Anthracenes 3] V]
Dibenzothiophene 504.12 554 110 488 96.8
C1-Dibenzothiophenes U u
C2-Dibenzothiophenes u u
C3-Dibenzothiophenes u u
C4-Dibenzothiophenes U U
Fluoranthene 510.75 547 107 563 110
Pyrene 512.75 580 115 865 116
C1-Fluoranthenes/Pyrenes U U
C2-Fluoranthenes/Pyrenes u u
C3-Fiuoranthenes/Pyrenes v U .
Benz{s)anthracene 500 562 112 582 16
Chrysene 500.26 555 11 503 118
C1-Chrysenes u 1]
C2-Chrysenes u 1]
C3-Chrysenes u u
CA-Chrysenes 1) v
Benzobjfiuoranthene 500 547 109 580 116
Benzo[jAjfiucranthene 500 810 122 660 132
Benzo{e]pyrene 5146 567 110 5§00 115
Benzofa)pyrens 500 531 108 588 118
Perylene 500.1 497 9.4 §70 114
Indenof1,2,3-c,d]pyrene 5§00.25 483 06.6 541 108
Dibenz[a,hjanthracene 500 481 96.2 524 105
Benzolg h jperylene 500 506 101 570 114
Surrogate Recoveries (%)
Naphthalene-d8 114 105
Phenanthrene-d10 94 82
Chrysene-d12 104 110
Data Qualifiers

& - Excedes QC criteria

B - Analyte detected < 5x PB.

D - Result from higher dilution.
DO - Surrogate dliuted out.

E - Result above calibration curve.
J - Result less than reporting iimit.
ME - Matrix effect.

NA - Not applicable.

U - Undetected.

LCS results

11702

MS Combined Data.xis




o - Laboratory Control Samples

<+ Putting Technology To Work
i Project Name Ashland MGP
! Project Number  NO04602-0002

True Laboratory Control Laboratory Control

Client Sample ID Value Spike Spike

P Battelie Sample ID ZO18LCS Z019L.8CD

b Battelle Batch ID 01.810 01-610

i Analytical Method * 8270M 8270M
Data File

- Collection Date NA NA

P Receipt Date NA NA

. Extraction Date 11720001 11/20/01

el Analysis Date 1172201 1112201
Dilution Factor 1 1
% Moisture NA NA

Pl Sample Size 1 1 ‘

D Units FQ74 ng %¥R__Q ng %R_Q

[

b Decalin ) u
C1-Decaling 1) u

— C2.-Decalins U u

[ C3-Decalins 1} 1]

| C4-Decalins (1) 1]

: Benzo(b)thiophene u u
C1-Benzo(b)thiophenes v 7]
C2.Benzo(b)thiophenes 3] U -

™ C3-8enzo(b)thiophenes (1] u

[ C4-Benzo(b)thiophenes u u

. Naphthalene 2004 2150 107 2217 11
Ci-Naphthalenes 1) U
C2-Naphthalenes u V]

- C3-Naphthalenes U u
C4-Naphthalenes u 1]

: Biphenyt ) 2008 2134 108 2202 110

L Acenaphthylene 2008 2082 104 2130 106
Acenaphthene 2008 2172 108 2228 11
Dibenzofuran U 3]

7 Fluorene 2009 2214 110 2247 112

Lo Ci-Fiuorenes v u

il C2-Fluorenss v u

o C3-Fluorenes U U
Anthracene 2011 2255 112 2325 116

- Phenanthrene 2014 2170 108 2267 113

. Ci-Phenanthrenes/Anthracenes v 1}

Co C2-Ph b /Anth U u

! - " C3-Phenanthrenes/Anthracenes 1] v
C4-Phenanthrenes/Anthracenes v U

. Dibenzothiophene U 3]

[ Ci1-Dibenzothiophenes v [V}

bt C2-Dibenzothiophenes U V]

) C3-Dibenzothiophenes u ]
C4-Dibenzothiophenes 7] U
Fluoranthene 2008 21388 108 2183 109

ey Pyrene 2008 2223 1M 2269 13

P C1-Fluoranthenes/Pyrenes u u

oy C2-Fluoranthenes/Pyrenes u [¢]

wdd C3-Fluoranthenes/Pyrenes u v
Benzfeanthracene Lo2m 2120 108 2145 107
Chrysene 2009 2277 113 2319 115

X C1-Chrysenes u u

A C2-Chrysenes u 1]

R C3-Chrysenes u v
C4-Chrysenes U ' 1]
Benzofblfiucranthens 2007 2175 108 222 1M1
Benzofj/Kjfluoranthene 2005 2348 117 2303 119
Benzo[e)pyrene 2058 2230 108 2315 12
Benzo[ajpyrene 2013 2208 113 2318 115
Perylene 2000 2238 112 2280 R 114
Indeno[1,2,3-c,d]pyrene 2007 2147 107 2181 109 .
Dibenz[a,hjanthracene 2005 i 2214 110 2240 112
Benzo[g.h lperylene 2007 2117 105 2144 107

Surrogate Recoveries (%)
Naphthalene-d8 113 113
Phenanthrene-d10 105 108
Chrysene-d12 i 111
Data Qualifiers

& - Excedes QC criteria

B - Analyte detected < 5x PB.

D - Result from higher dilution.
DO - Surrogate diluted out.

E - Resuit above calibration curve.
J - Result iess than reporting limit.
ME - Matrix effect.

NA - Not applicable.

U - Undetected.

LCS (2) resuts M2 MS Combined Datais




° . Duplicate Precision

« o « Putting Technology To Work
Project Name Ashland MGP
b Project Number  N0O04602-0002
Laboratory Control Laboratory Control
Client Sample ID Spike Spike

T Battelie Sample ID zo18LCs ZO19LsCD

! 1 Battelle Batch ID 01810 01-610

Lol Analytical Method 8270M ’ 8270M
Data File
Collection Date NA NA

) Receipt Date NA NA

o Extraction Date 41/20/01 11720001

Lo Analysis Date 11722101 11/22/01

v Dilution Factor 1 A
% Moisture NA NA

. Sample Size 1 1

Lo Units . ng ng RPD Q

[T Decalin u u
C1-Decalins U 8
C2.Decalins 1) U
C3-Decalins 1] u

Lo C4-Dacaiins ] u

b Benzo(b)thiophene U 7]

A Ct-Banzo(bjthiophenes ] v
C2-Benzo(bithiophenes U U -

P C3-Benzo(bjthiophenes V) ]

[ C4-Benzo(b)thiophenes Y] 1]
Naphthalene 2150 7 3.1
C1-Naphthaienes U U
C2-Naphthalenes U U
CS3-Naphthalenes U V]
Cé4-Naphthalenes U U
Bipheny! 2134 2202 31
Acenaphthylens 2082 2130 23
Acenaphthene 2172 2226 25
Dibenzofuran V) u
Fluorene 2214 247 15
Ci-Fluorenes U U ‘

o C2-Fluorenes 4] v

ot C3-Fluorenes u u
Anthracene 2265 2326 3.1
Phenanthrene 2170 2267 44

i C1-Phenanthrenes/Anthracenes U u

; C2-Phenanthrenes/Anthracenes ] U

: C3-Phenanthrenes/Anthracenes u V]

" C4-Phenanthrenes/Anthracenes u u
Dibenzothiophene U u
C1-Dibenzothiophenes U u
C2-Dibenzathiophenes U 1]
C3-Dibenzothiophenes ) u
C4.Dibenzothiophenes u ¥
Fluoranthene 2138 2183 25
Pyrene 2223 260 20
C1-Fluoranthenes/Pyrenes V] V)
C2-Fluoranthenes/Pyrenes u V]
C3-Flucranthenes/Pyrenes U
Benzofalanthracene 2129 2145 0.7
Chrysene 2277 2319 1.8

O C1-Chrysenes ) U

] \3 C2-Chrysenes U U

i .;x;.d C3-Chiysenes 3 3]

Rt C4-Chrysenes u u

Benzo[bjfluoranthene 2175 . 222 21
Benzo[J/Kjfiuoranthene 2348 2393 18
Benzofe]pyrene 2239 2315 T 83
Benzofa]pyrene 2268 2319 22
Peryiene 2238 2280 1.9
Indeno[1,2,3-c,d]pyrene 2147 2181 16
Dibenz{a,hjanthracene 214 2240 1.2
Benzo[g,h,perylene 217 2144 1.3
Total PAH 41691 42634 22
Surrogate Recoveries (%)
Naphthalene-d8 113 1138 0.0
Phenanthrene-d10 105 106 0.9
Chrysene-d12 11 111 0.0
Data Qualifiers

& - Excedes QC criteria

B - Analyte detected < 5x PB.

D - Result from higher dilution.
‘\,}.\‘;\‘ DO - Surrogate diluted out.

£ E - Result above calibration curve.
J - Result less than reporting limit.

ME - Matrix effect.
Foe NA - Not applicable. ..
S‘% U - Undetected.
o

DUP (2) resuls 1H702 MS Combined Data.xis
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i Battelle Figure A5-1.
Example PAH Histograms of
Petrogenic and Pyrogenic Reference Materials

.. Putting Teohnologly To Wark

High Volatile Bituminous Coal

& 25000
Petrogenic Profile
5 20000 - Parent < Alkylated PAH

Bell Shaped Homologue Pattern

15000

10000 -

°;”£';";‘gg-u“n§ 5 BEELE S nnnﬁus
- Axis Label Mode: Individual Analyte Abbreviations
Coal Tar
g o
50000 & Pyrogenic Profile
L Parent > Alkylated PAH
' Sloping Homologue Pattern

30000
L
bl
. 20000
o 10000
L]

N BT BYED F DBT PA FP BC BKAEAP ID
Axis Label Mode: Group Analyte Abbreviations

Reference: Emsbo-Mattingly, S.D., et al., 2001




%::% atielle Flgure A5-2.
o Example PAH Histograms of
Coal and CWG Tar Reference Materials

(o Putting Technology Ta Wark

Carbureted Water Gas (CWG) Tar

" General CWG Tar Profile
Parent > Alkylated PAH
e Ratio FLO/PYO < 1

FLo |} Pvo

2221 EEEEE 2 Hﬂggggg ©772T2 LG ETRCRIT b EET
Axis Label Mode: Individual Analyte Abbreviations

- Coal Tar

General Coal Tar Profile
Parent > Alkylated PAH
Ratio FLO/PYO > 1

[

BT BYED F DBT PA FP BC BKAEAP IDB
b Axis Label Mode: Group Analyte Abbreviations

ﬁ Reference: Emsbo-Mattingly, S.D., et al., 2001
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. Putting Tachnology T Wark

Product

um PAH in

axim

Concentration Relative to M

Figure A5-3.
Example PAH Histograms
Degradation of a Pyrogenic Signature

. Relatively High Abundance of Light PAH
A \

Unweathered Tar

Severe Loss of Naphthalenes
Slight Loss of Phenanthrene/Anthracenes Moderately

Weathered Tar

I . -
Severe Loss of Light PAH
Slight Loss of Heavy PAH . Severely
AL Weathered Tar
—
N BYED F PA DBT FP BC BKA EA IDB

Axis Label Mode: Group Analyte Abbreviations

Reference: Emsbo-Mattingly, S.D., et al., 2001




.. Putting Tachnology T Werk

- §#Batelle

Table A5-1.
PAH Analytes Plotted on Histograms

it Abbreviation

Target Analyte Individual Group

o (Large Histogram) | (Small Histogram)

I Naphthalene NO

o C1-Naphthalenes N1

. C2-Naphthalenes N2 N

~ ‘ C3-Naphthalenes N3

L C4-Naphthalenes N4
Benzo(b)thiophene B8T0

{0 C1-Benzo(b)thiophenes BT1 ‘

‘o C2-Benzo(b)thiophenes BT2 BT
C3-Benzo(b)thiophenes BT3 ,

) C4-Benzo(b)thiophenes BT4
Biphenyl B B
Acenaphthylene AY Y
Acenaphthene AE E
Dibenzofuran DF - D
Fluorene FO
C1-Fluorenes F1 F
C2-Fluorenes F2
C3-Fluorenes F3
Dibenzothiophene DBTO
C1-Dibenzothiophenes DBT1
C2-Dibenzothiophenes DBT2 DBT
C3-Dibenzothiophenes DBT3

[ C4-Dibenzothiophenes DBT4

- Anthracene AQ

- Phenanthrene PO

. C1-Phenanthrenes/Anthracenes PA1 PA

b C2-Phenanthrenes/Anthracenes PA2
C3-Phenanthrenes/Anthracenes PA3

i C4-Phenanthrenes/Anthracenes PA4

i\’ﬂ Fluoranthene FLO

W Pyrene PYO

~ C1-Fluoranthenes/Pyrenes FP1 FP

i C2-Fluoranthenes/Pyrenes FP2

N C3-Fluoranthenes/Pyrenes FP3

’ Benz{a)anthracene BAD
Chrysene Co
C1-Chrysenes : BC1 BC
C2-Chrysenes BC2
C3-Chrysenes BC3
Benzo[bjfluoranthene BB B
Benzo[j/kifiuoranthene BJK K
Benzo[alfluoranthene BAF A

Benzo[e]pyrene BEP E

m Benzo[a]pyrene BAP A

b Perylene PER P
Indeno[1,2,3-c,d]pyrene IND |
Dibenz[a,h]anthracene DA D
Benzo[g h,ijperylene : GHI B
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Concentration (mg/Kg)

$ % Batielie

Alkylated PAH Histogram

Sample ID:
2 Inch Steel Pipe
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Concentration (mg/Kg)

.-i‘.:% Batielie Alkylated PAH Histogram

o]

Sample ID:

Putting Teohnology To Work . 12 Inch Steel Pipe
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Concentration (ng/L)

$%Battelle

- - « Putting Teohnology To Work
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Concentration (Hg/Kg)

2%
L

Sample ID:
Pipe Discharge

Battelie Alkylated PAH Histogram

« « - Putting Technology To Wiork
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Concentration (M9/Kg)
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V% Alkylated PAH Histogram Sample ID:
Y E“a“e“emm ky 9 A Pipe Sludge
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Concentration (g/Kg)
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Sample ID:
~ Pipe Sludge
East Yard Gate #2
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Concentration (Hg/Kg)

%:,':%Baﬂelle Alkylated PAH Histogram Sample ID:

Toonotogy T Work Pipe Discharge
Center Of Yard
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Concentration (Hg/Kg)

100000

80000

60000

40000

20000

Sample ID:
Pipe Sludge
Center of Yard

Alkylated PAH Histogram

DBT1
FP3
BAO

co
BC1
BC2
BC3

o
m
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%::% Baftelle Alkylated PAH Histogram Sample ID:

. Putting Teohroiosy T Wik K Upgradient Riser

5000000

4000000
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Concentration (ng/L)

2000000
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Concentration (ng/L)

% Batielle

- . . Putting Technology To Work

Alkylated PAH Histogram

Sample ID:
East Riser 4

250000

200000

150000

100000

50000




Concentration (ng/L)

£%Battelle

. -+ Pustting Technology To Work

Alkylated PAH Histogram

Sample ID:
West Riser

20000000
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16000000 -

14000000 -

12000000
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6000000
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2000000
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DBT1
DBT2
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FP3
BAO
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BC1
BC2
BC3
BC4
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X
=
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Concentration (Mg/Kg)

Alkylated PAH Histogram ., Sample ID:

Scrapings From
Inside Discharge

4500000
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3500000
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2500000
2000060
1500000
1000000

500000
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X
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£ % Battelle

- - « Putting Technology Tb Work

450000000
400000000
350000000
300060000
250000000

200000000

Concentration (ng/L)

150000000

100000000

50000000

[

Alkylated PAH Histogram | _ Sampls ID:
' Pipe Discharge

NO
N1
N2
N3
N4
BTO
BT1
BT2
BT3
BT4

X
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Lo L ’ BRI 3 o !
- ) Al iated PAH Histogram Sample ID:
T E...a“mg!!,emm ' ky _ _g Solids Around Discharge Pipe
© 180000
160000
140000 -
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100000

80000

Concentration (ug/Kg)
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4
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PYO
FPA
FP2
FP3
BAO
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BC1
BC2
BC3
BC4
BB
BEP
BAP
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DA
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%::% Battelle Alkylated PAH Histogram Sample ID:

. Pt Teavctony T Wk ' Solids around discharge pipe
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Concentration (Hg/Kg)
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Concentration (ng/L)

#%Batielle

- . . Putting Technology To Work

350000

Alkylated PAH Histogram

b

Sample ID:

MW-7
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200000 -

150000 -
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BTO
BT1
BT2
BT3
BT4
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F1

F2

F3
DBTO

DBT1




Concentration (ng/L)

£ %Battelle

. - . Putting Technology Td Work

1200000000

Sample ID:

Alkylated PAH Histogram TW.9
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Pipe Investigation at Former Ashiand MGP Site - Final Report. January 22, 2002

“Attachment 7
Biomarker Fingerprints:

Normal Alkanes and Alkylcyclohexanes

£¥Battelie

« » - Putting Technology To Work




File

Operator
Acquired
Instrument
Sample Name
Misc Info
Vial Number:

U:\A\DATA\SQA214\A7595.D

AC

17 Jan 2002
GC/MS Ins

w9071

R Tach Steed P\‘@t

2

11:56 am using AcgMethod ACQASH

bundance
60000

lon 85.00 (84.70 to 85.70): A7595.D

iada k .

LI D L L

LA i S T A B S

40.00 45.00 50.00

55.00

A
AR I R P AL T AL DL L L L R R 2 LI

60.00 65.00 70.00 75.00

100001 .

Time—> 10.00

15.00

lon 83.00(82.70 to 83.70): A7595.D0

Aindhe

20.00

LR DAL A A

55.00

'I!|l—]|"IlIIIII'II!IIIIIIITITIII1|Illlll‘l!ll

60.00 65.00 70.00 75.00




File

Operator
Acquired
Instrument
Sample Name
Misc Info
Vial Number:

U:\A\DATA\SQA214\A7596.D
AC

e gy

17 Jan 2002 1:45 pm using AcgMethod ACQASH

. GC/MS 1Ins
W9o072

3

Abundance lon 85.00 (84.70 to 85.70): A7596.D
40000 1
30000+
200001
10000 1
"Illl 'A}lll"ll‘ll’ILIIU'IIII'III'IIllvl'llll'll!l'll"l]"‘l
Time—> 10.00 15.00 20.00 25.00 30.00 35.00 40.00 45.00 50.00 55.00 _ 60.00 65.00 70.00 75.00 '
ance fon 83.00 (82.70 to 83.70): A7596.D
40000
30000 -
20000
10000 1
N At
llvlTlliul|||lll_]lll(|v|||||lll[a||l|||1|||r|rIvvllv||||lll
Time-—> 10.00 15.00 20.00 25.00 30.00 35.00 40.00 45.00 50.00 55.00 60.00 65.00 70.00 75.00




fiiia CE s T Io T, oo oy Ut T Ty T i
File : C:\ACTIVE\SM2000\PROJECTS\WDNRAS~1\BATTEL~1\PAHGCM~1\SQD295\D0808
Operator : SA
Acquired : 25 Oct 2001 12:39 pm using AcgMethod SINTEF1C
Instrument : GC/MS 1Ins
Sample Name: W5548-1
Misc Info : TW-13
Vial Number: 19
Abundance ' “on 85.00 (84.70 1o 85.70). DOB0BD
60000
40000
20000
L} T T ' T T L} T ' T L] L) L} ! T T T ¥ ' 1 L] L T ‘ T T T 1 I L T ¥ T l‘l L |Ar ILI T 1 LI ¥ 1 T ' 1 T L] 1 I 1 L L} L] ' T T
Time—> 15.00 20.00 25.00 30.00 35.00 40.00 45.00 50.00 55.00 60.00 65.00 70.00 75.00
nce fon 83.00 (82.70 to 83.70): DO808.D
80000
60000
40000
Time—> 1500 2000 2500 3000 3500 4000 4500 5000 5500 6000 €500 7000 7500




File

Operator
Acquired
Instrument
Sample Name
Misc Info
Vial Number

22 Oct 2001
GC/MS Ins

Pipe Discharge East Yard Gate

C:\ACTIVE\SM2000\PROJECTS\WDNRAS~1\BATTEL~1\PAHGCM~1\SQD294\D0778

9:21 pm using AcgMethod SINTEF1C

Abundance
120000

100000
80000+

60000

Time—>

fon 85.00 (84.70 to 85.70): D0778.D

Y o

LN S SN B B Mt S IS S S B

4000 4500

5000 5500

o
120000

100000 |

lon 83.00 (82.70 to 83.70): DO778.D

wsd

T v rrrrrrry T

Time—->




File
Operator
Acquired
Instrument
Sample Name: W6839

Misc Info

: C:\ACTIVE\SM2000\PROJECTS\WDNRAS~1\BATTEL~1\PAHGCM~1\SQD294\D0780
SA ‘

: 23 Oct 2001 12:33 am using AcgMethod SINTEF1C

: GC/MS Ins

Pipe Sludge East Yard Gate #1

Vial Number: 6

o,

100000

lon 85.00 (84.70 to 85.70): D0O780.D

il ) N W

Time~->

LI LANEN SR DA I SR S SARe A B Sl M BE BN SRS SR S S E | UL
T T l T

Li ‘ T l s l T

L

LA BRALUN T B S SN L

LIRS TN Mt A R S N B SRR

65.00

70.00

T
75.00

jAbundance
140000

120000

100000

Time—>

lon 83.00 (82.70 to 83.70): D0780.D

o d 2 A AA d
L)

IITIIIVIIl'llll[llll'llll‘IVIIIIITllllllllll,lll

15.00 20.00 25.00 30.00 35.00 40.00 45.00 50.00 $5.00 60.00

65.00

L L L

70.00

75.00




File

Operator
Acquired
Instrument
Sample Name
Misc Info

e 28 e sm es s

Vial Number: 7

SA

23 Oct 2001
GC/MS Ins

w6840

2:06 am using AcgMethod SINTEF1C

Pipe Sludge East Yard Gate #2

C:\ACTIVE\SM2000\PROJECTS \WDNRAS~1\BATTEL~1\PAHGCM~1\SQD294\D0781

ndance
A0

100000

80000

Time-—->

15.00

lon 85.00 (84.70 to 85.70): DO781.D

RAsLasd.

M

3500

S
40.00

 Jun Ehmn mame

45.00

5000

7000

| LA |

42085
120000

100000

Time—-> -

lon 83.00 (82.70 0 83.70): DO781.D

P { A

A

ik

A
oo T T e v T e T e et

15.00

20.00

25.00

30.00

35.00

40.00

45.00

50.00

55.00

LN L L DL L

60.00

65.00

LN B S |

70.00

T 1 1

75.00




File

Operator
Acquired
Instrument

Sample Name

Misc Info
Vial Numbe

r

C:\ACTIVE\SMZOOO\PROJECTS\WDNRAS~1\BATTEL~1\PAHGCM~1\SQD294\D0782

SA

23 Oct 2001 3:40 am using AcgMethod SINTEF1C

GC/MS Ins

- W6837

Pipe Discharge Center Of Yard
8

IAbundance

150001

10000

Time—>

lon 85.00 (84.70 to 85.70): D0782.D

A

lIlll!lll'|lllllIIl'illIIll'!'llllll]llll|ll|l|il'll‘ll|lrl.!'

40.00 45.00 50.00

55.00

60.00

6500 7000 7500

Abundance

10000

Time-->

15.00 20.00 25.00 30.00 35.00

lon 83.00 (82.70 to 83.70): DO782.D

lIllll[llll‘|lr|[|v||||l|l||vlr|l||l||1||,:|||||||||1rv|llll[

15.00 20.00 25.00 30.00 35.00

65.00 70.00 75.00




File
Operator
Acquired
Instrument :
Sample Name:
Misc Info :
Vial Number:

C:\ACTIVE\SM2000\PROJECTS\WDNRAS~1\BATTEL~1\PAHGCM~1\SOD294\D0779

SA

22 Oct 2001 10:56 pm using AcqMethod SINTEF1C
GC/MS Ins

w6838

Pipe Sludge Center of Yard

5

Abundance

10000

lon 85.00 (84.70 to 85.70): D0779.D

LI L N

Time—> 15.00 2000 2500 3000 3500 4000 4500 5000 5500 6000

65.00

T T T e

70.00

Tt
75.00

10000+

Time—>

lon 83.00 (82.70 to 83.70): DO779.D

Lot bt ol 3

—r T T T T T ST

LI AL

1 T f 7 1]

7500

70.00




File
Operator
Acquired
Instrument
Sample Name:
Misc Info :
Vial Number:

C:\ACTIVE\SM2000\PROJECTS\WDNRAS~1\BATTEL~1\PAHGCM~1\SQD295\D0807
SA
25 Oct 2001 11:01 am using AcgMethod SINTEF1C
GC/MS 1Ins
wW5547-1
Upgradient Riser
18

Abundance
70000 -

10000

Time—>

lon 85.00 (84.70 to 85.70): DO8B07.D

v T v T 77 T LI ¢

T ‘ L} ¥ | L T I‘I
40.00 45.00 50.00

LARLANL I L S B U R R R

65.00

LI D

70.00

100000+

lon 83.00 (82.70 to 83.70): DO8SO7.D

Time—->

15.00

1§ T T T

45.00

LA N A

50.00

LA B L S J R S

75.00
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File : C:\ACTIVE\SMZOOO\PROJECTS\WDNRAS~1\BATTEL~1\PAHGCM~1\SQD295\D0803

Operator : SA

Acquired : 25 Oct 2001 4:14 am using AcgMethod SINTEF1C
Instrument : GC/MS 1Ins

Sample Name: W5544-1

Misc Info : East Riser

Vial Number: 14

Abundance lon 85.00 (84.70 to 85.70): DO803.D
25000

20000+
- 15000

10000

l'llll'll’ll'lllllllllll!lI'llll'lllll!l’l[]

Time—> 15.00 20.00 25.00 30.00 35.00 40.00 45.00 50.00 55.00 60.00 65.00 70.00 75.00

10000+

Time—> 15.00 2000 2500 3000 35.00 4000 4500 5000 5500 6000 65.00 70.00 75.00




File
Operator
Acquired
Instrument
Sample Name
Misc Info
Vial Number:

se e 88 ee ss e

C:\ACTIVE\SMZOOO\PROJECTS\WDNRAS~1\BATTEL~1\PAHGCM~1\SQD295\DO802

SA

25 Oct 2001
GC/MS Ins

W5543~1

West Risen

13

2:32 am using AcqMethod SINTEF1C

Abundance
80000+

Time—>

15.00

lon 85.00 (84.70 to 85.70): D0802.D

Ill"lf'llll'lllTIlllllllllIll

20.00 25.00 30.00 35.00 40.00 45.00 50.00 §5.00 60.00

| L A AL AL SR s Shs Ban S

65.00 70.00

| I |

T T

75.00

nce
00000 1

ulx“‘hl
LB s E e S

lon 83.00 (82.70 to 83.70): D0802.D

Time-->

15.00

55.00

LAY AN AL S N B EMAL AN S I M S B s

20,00 45.00 60.00

T T

T

T
65.00 70.00

T

75.00




File

Operator
Acquired
Instrument
Sample Name
Misc Info
Vial Number:

C:\ACTIVE\SM2000\PROJECTS\WDNRAS~1\BATTEL~1\PAHGCM~1\SQD295\D0810
SA
25 Oct 2001 4:01 pm using AcgMethod SINTEF1C
GC/MS 1Ins
W5551-1 ,
Scrapings from inside discharge
21

100001

lon 85.00 (84.70 to 85.70): D0O810.D

T T T T LA B ety R B e ™17
{ I T T

65.00

70.00

A A .
LA FN L L NI SN AL LR SN SN SRS A RS S SN B S AL A BAN MR R S AR M S S |

Time—> 15.00 2000 2500 30.00 3500 4000 4500 5000 5500 60.00

75.00

lon 83.00 (82.70 to 83.70): D0810.D

Time~> 15.00 20.00 25.00 30.00 35.00 40.00 45.00 50.00 55.00 60.00




C:\ACTIVE\SMZO0O\PROJECTS\WDNRAS~1\BATTEL~1\PAHGCM~1\SQD295\D0809

File :
Operator : SA
Acquired ¢ 25 Oct 2001 2:18 pm using AcgMethod SINTEF1C
Instrument : GC/MS 1Ins
Sample Name: W5549-1
Misc Info : Pipe Discharge
Vial Number: 20

ndance fon 85.d0 (84.70 to 85.70): D0809.D

80000

60000 -

40000

20000+

l.h ‘ l-l l J ¥R A " .
T L T L} T ¥ T T l L} T T T ‘ T T 1 T ' T L] T L) ' T T T L I T L ¥ L} ' T T T T l 1 L} Li L} ' T T L] l L} 1 L 1 I L} ' L 13 L] ¥ j
Time—> 15.00 20.00 25.00 30.00 35.00 40.00 45.00 50.00 55.00 60.00 65.00 70.00 75.00
Abundance lon 83.00 (82.70 to 83.70): DO80Y.D
1000001
80000
60000
dd A M N
T T T T T T T T T T T L] L L L} T T ¥ L3 ¥ T L] T T L} ¥ T T T T I




Operator
Acquired
Instrument

-
-

Sample Name:

Misc Info

Vial Number:

o
Lo

C:\ACTIVE\SM2000\PROJECTS \WDNRAS~1\BATTEL~1\PAHGCM~1\SQD295\D0800

24 Oct 2001
GC/MS 1Ins

11:23 pm using AcgMethod SINTEF1C

Solids around discharge pipe

lon 85.00 (84.70 to 85.70): DO800.D

lon 83.00 (82.70 to 83.70): DO8S00.D




File :
Operator :
Acquired :
Instrument :
Sample Name:
Misc Info :
Vial Number:

C:\ACTIVE\SMZ000\PROJECTS\WDNRAS~1\BATTEL~1\PAHGCM~1\SQD295\D0801

SA

25 Oct 2001 12:57 am using AcgMethod SINTEF1C
GC/MS 1Ins

W5550DUP-1

Solids around discharge pipe

12

Nmmhm»l

70000
60000

10000+

Time—>

lon 85.00 (84.70 to 85.70): DO801.D

T

3000 3500 4000

T Ll Ll L] L] L] L T L] ' T 1
4500 5000 55.00

60.00

Abundance

lon 83.00 (82.70 to 83.70): D0801.D

—r—T
65.00

75.00

b T T T T T ¥ T T l T L] T T L} T T T T T T T T T T T T T T T T T T Al T T T
Time—> 15.00 20.00 25.00 30.00 35.00 40.00 45.00 50.00 §5.00

70.00




File

Operator
Acquired
Instrument
Sample Name
Misc Info
Vial Number

C:\ACTIVE\SM2000\PROJECTS\WDNRAS~1\BATTEL~1\PAHGCM~1\SQD295\D0804

SA

25 Oct 2001
GC/MS Ins

W5545-1

Mw-7

15

5:59 am using AcgMethod SINTEF1C

Pbundance
1200001

100000 1

Time—>

15.00

lon 85.00 (84.70 to 85.70): DOB04.D

LANE B I SRS A N R S At S SN R AN SN SN SN AU BN BN MAME NAM SN NN NN B R M RN M B e § o reeaees——rTrTrTTT ™t T I
1 J T J 1 T T 1 L i | {

20.00 25.00 30.00 35.00 40.00 45.00 50.00 55.00 60.00 65.00 70.00 75.00

100000

o

lon 83.00 (82.70 to 83.70): D0804.D

D |

Time—>

IIII'Illl]lllll!!lllllllllll!]llII'Il!lIl]ll‘llll‘lllllllrl'll!IIIIII‘

15.00

20.00 256.00 30.00 35.00 40.00 45.00 50.00 55.00 60.00 65.00 70.00 75.00




File

Operator
Acquired
Instrument
Sample Name
Misc Info
Vial Number:

C:\ACTIVE\SMZOOO\PROJECTS\WDNRAS~1\BATTEL~1\PAHGCM~1\SQD295\D0806

SA :

25 Oct 2001
GC/MS Ins

W5546-1

TW-9

17

9:19 am using AcgMethod SINTEF1C

T

Abundance
100000 -

80000 -

40000

Time-—-> 15.00 20.00

lon 85.00 (84.70 to 85.70): DOB06.D

LIRS A ] llll'l|l|'lllllllll'l|lllllll

25.00 3000 3500 40,00 4500 5000

A D L L A LA |

55.00 6000 6500

T T T

70.00

T

I ¥ T Ll lj )
75.00

Abundance
120000 -

100000

lon 83.00 (82.70 to 83.70): D0806.D

||||l|v|||'|||||||r||||||I|l||||vr|r||r|||lnvl.|l||

Time—> 15.00 20.00

25.00 30.00 35.00 40.00 45.00 50.00 55.00 60.00 65.00

™ T 1T

70.00

L I L |

75.00




File

Operator :
Acquired :
Instrument :
Sample Name:
Misc Info
Vial Number:

C:\ACTIVE\SMZ000\PROJECTS\WDNRAS~1\BATTEL~1\PAHGCM~1\SQD292\D0747

SA

16 Oct 2001
GC/MS 1Ins

ZK90PB

8:56 am using AcqMethod SINTEF1C

Procedural Blank

10

Abundance
5000

1000

‘»4#M4.,% ,..l,. J.

lon 85.00 (84.70 to 85.70). DO747.D

i A

Time—> 15.00 20.00

U N
LR AV A T AL T S e |

I
Illl'lllllllllllill"llll

65.00

70.00

75.00

r\bundanoe

60000

50000

lon 83.00 (82.70 to 83.70): DO747.D0




File

Operator
Acquired
Instrument
Sample Name:
Misc Info
Vial Number:

C:\ACTIVE\SM2000\PROJECTS\WDNRAS~1\BATTEL~1\PAHGCM~1\SQD292\D0748

SA

16 Oct 2001 10:28 am using AcgMethod SINTEF1C
GC/MS 1Ins

ZK91LCsS

Laboratory Control Spike

11 :

Abundance
120000 |

100000

lon 85.00 (84.70 to 85.70): DO748.D

I I L ,ljjl, J

T T T T T—F

15.00 20.00 2500 3000 3500 4000 4500 5000 5500

10000

lon 83.00 (82.70 to 83.70): DO748.D

|

Time-->

J 1 —v—45 )
T T T L ' T T l T L T 1 I T 1 T 1 I T T L L ' T

1
15.00 20.00 25,00 30.00 35.00 40.00 4500 50.00 55.00

LANNLERE A DL A R B S DL AN R N SN IS S A S S B AR M




File :
Operator :
Acquired :
Instrument :
Sample Name:
Misc Info :
Vial Number:

yrEzmmm
S

i
Lad
o

C: \ACTIVE\SMZOOO\PROJECTS\WDNRAS~1\BATTEL~1\PAHGCM~1\SQD2 92\D0749
SA
16 Oct 2001 12:01 pm using AcgMethod SINTEF1C
GC/MS Ins
ZL25PB
Procedural Blank
12

Abundance
7000

10001

lon 85.00 (84.70 to 85.70): DO749.D

- I. . ." R - » ‘] .‘J A l.1| l.J“ . A

N JRUR N A A At U AR 20 S S I A S N B

t y T ¥ T
Time—-> 15.00 20.00 25l00 30.00 35.00 40'00 45.00 50.00 $5.00 60.00 65.00

Abundance

lon 83.00 (82.70 to 83.70): D0749.D

lll‘l"llll‘lll!IIIIIIIIII;'IIllll'll'llll"lYllIlllllllllllll

T
Time-> 156.00 20.00 25.00 30.00 35.00 40.00 45.00 50.00 55.00 60.00 65.00

70.00

75.00




File
Operator
Acquired
Instrument
Sample Name:
Misc Info
Vial Number:

C:\ACTIVE\SM2000\PROJECTS\WDNRAS~1\BATTEL~1\PAHGCM~1\SQD292\D0750
SA
16 Oct 2001 1:35 pm using AcgMethod SINTEF1C
GC/MS 1Ins
ZL26LCS
Laboratory Control Spike
13

150000

100000

fon 85.00 (84.70 to 85.70): D0750.D

- T T T T T l. Ll T T L) T v ¥ | T ‘ ¥ ' T T ' L] T T T ] T L) T ¥ T T L
Time—> 15.00 20.00 25.00 30.00 35.00 40.00 45.00 50.00 55.00 60.00

Abundance

lon 83.00 (82.70 to 83.70): D0750.D

]

PAPUR WY
=T

i 4 1A
’llll'llil'llllllllll‘llllllI'll!l'llllIlllI'lfll

Time-—> 15.00 20.00 25.00 30.00 35.00 40.00 45.00 $0.00 55.00 60.00

65.00

70.00

LR DL L AL |

75.

00

T




File

Operator
Acquired
Instrument
Sample Name
Misc Info
Vial Number

u

18 Oct 2001
GC/MS 1Ins
ZL42NSC
North Slope Crude
32

11:10 am using AcgMethod SINTEFI1C

C:\ACTIVE\SM2000\PROJECTS\WDNRAS~1\BATTEL~1\PAHGCM~1\SQD292\D0769

Wmmhmz.

250000

200000+

150000

100000

Time—>

1NN

ok

lon 85.00 (84.70 to 85.70): D0769.D

M

20.00

25.00

30.00

35.00

T T
40.00 45.00 50.00

T v 1 [ v+ v Ty e e e

5500 6000 65.00 7000  75.00

Abundance

150000

100000 1

Time—>

v

IRV P

fon 83.00 (82.70 to 83.70): DO769.D

15.00

20.00

25.00

30.00

35.00

40.00 45.00 50.00

ll'llllllllll‘ll'lll'llllllllll'llllll'lllllvllllllllllllIIlll'lll!

55.00 60.00 65.00 70.00 75.00




Pipe Investigation at Former Ashland MGP Site - Final Réport ' ' January 22, 2002

Appendix 8

[ H
[N

Biomarker Fingerprints:

Terpanes

) Ballelie

- - » Putting Technology To Work




File
Operator
Acquired
Instrument
Sample Name:
Misc Info
Vial Number:

e Ledd L R PR | e i s Lol R

C:\ACTIVE\SM2000\PROJECTS\WDNRAS~1\BATTEL~1\PAHGCM~1\SQE046\E1697
AC
23 Nov 2001 1:55 am using AcgMethod AQMETH6D
GCMS-5
w9071
2 Tndn
26

Abundance
4000

1500

1000

lon 191.00 (190.70 to 191.70): E1697.D

0

LERLBRLINS RN ML DNR B BN AR LIRS ) UL B L B B Illlll'rllllll|||ll]|ll|!lllllllllllll‘llllll!lllll’"

Time->4000 4200 4400 4600 48.00 5000 5200 54.00 56.00 5800 60.00 6200 6400 6600 6800 7000 7200 7400 76.00 7800




AN
35
A
B
L
halat)
1.

File

C:\ACTIVE\SM2000\PROJECTS\WDNRAS~1\BATTEL~1\PAHGCM~1\SQE046\E1698
AC
23 Nov 2001 3:44 am using AcgMethod AQMETH6D
GCMS-5
w9072
12 Toda
27

Operator
Acguired
Instrument
Sample Name
Misc Info
Vial Number

fAbundance lon 191.00 (190.70 to 191.70): E1698.D
2800

2600

24001

180"
1600
1400/
1200 Ik

1000+

0|I|I|III[llll'lTrlrrIll‘llll'lll!lllllllIII‘!I’!IIIlll'llllll‘f"]ll!!lllll|ll LALELELEE TLOEAMLALEN NI LA B TN

Time—> 40.00 4200 4400 4600 4800 5000 5200 5400 5600 5800 6000 6200 6400 6600 6800 70.00 7200 7400 76.00 78.00




File
Operator
Acquired
Instrument
Sample Name
Misc Info
Vial Number:

¢ e% ae ee s3 se es

I:\D\DATA\SQD295\D0808.D

SA

25 Oct 2001
GC/MS Ins

W5548-1

TW-13

19

<

12:39 pm using

AcgMethod SINTEF1C

i

[Abundance
2600

2500
2400
2300 ]
2200
2100
2000
1900
1800
1700
1600
1500

14008
1300 [
1200

1100
1000
900

700
600 1

Ton 191.00 (190.70 to 191.70). D0808.D

)

Time-> 42100  44.00 46.00 48.00 50.00 5200 5400 56.00 5800 60.00 62000 64.00 66.00 68.00 70.00 72.00 7400 76.00 78.00 _

c0€00




File
Operator
Acquired
Instrument

Sample Name:

Misc Info

Vial Number:

v;-‘;:n' - FrearB priem

Sl s [ e et} x A

: I:\D\DATA\SQD294\D0778.D

SA

22 Oct 2001 9:21 pm using AcgMethod SINTEF1C
GC/MsS Ins

We841 ,

Pipe Discharge East Yard Gate

4

P e o e sy

bl

P
4000
3800
3600

ng

3200 §i |

3c00 111
2800 [
so00. !
2400
2200
2000
1800
1600 ]
1400+
1200
1000 ¢

800

Ton 191.00 (190.70 to 191.70): DU778.D

LI

66.00 €800  70.00 72:00 74:00 7600  78.00

Lamn

Time—> 42,00 4400 46.00 48000 5000 52100 54.00 5600 5800 60,00 6200 6400

06200




File

Operator
Acquired

I:\D\DATA\SQD294\D0780.D
SA
23 Oct 2001 12:33 am using AcgMethod SINTEF1C

Instrument : GC/MS Ins

Sample Name: W6839

Misc Info : Pipe Sludge East Yard Gate #1
Vial Number: 6

[Abundance

3800

3600

3400

3200

3000

2800

2600 |

2400

2200

2000

1800

1600 ]

1400 4

1200

1000

800

Ton 197.00 {190.70 to 191.70): DO780.D

Time—>

" T42100 4400 4600 48.00 5000 56200 54.00 5600 5800 60.00 6200 64.00 6600 6800 7000 72.00 7400 7600 7800

26200




File

Operator
Acquired

222 ST FrreT Ty Ty g et o ey ey pirre gy v ey i
L.:,zf”%zgg L ol it e Bl I e N e d oo

: I:\D\DATA\SQD294\D0781.D
: SA
: 23 Oct 2001 2:06 am using AcgMethod SINTEF1C

Instrument : GC/MS Ins

Sample Name: W6840

Misc Info : Pipe Sludge East Yard Gate #2
Vial Number: 7

[Abundance

3200

3000
i

2800 ]

2600 §;

2000
1800
1600 |
1400 4
1200
1000

800 -

fon 197.00 {190.70 to 191.70): DU781.D

" "42000" 4400 4600 4800 50,00 52:00 54.00 56.00 58.00 60.00 6200 64.00 66.00 68.00 70,00 72000 74.00 76.00 78.00




File

Operator
Acquired
Instrument :
Sample Name:
Misc Info :
Vial Number:

I:\D\DATA\SQD294\D0782.D

SA

23 Oct 2001
GC/MS Ins

w6837

3:40 am using AcgMethod SINTEF1C

Pipe Discharge Center Of Yard

8

b

Abundance

- 12000 |

110001

10000

8000 1

7000

6000+

50001

4000 1

3000

20001

1000

fon 191.00 (190.70 to 181.70): DO782.D

LNA&mmhqum~NhAJLm

Time—> 42100  44.00 4600 4800 50000 52000 54100 56,00 58.00 60.00 6200 6400 6600  68.00 7000 7200 74100 76100 7800

¥6200




File I:\D\DATA\SQD294\D0779.D
Operator SA v
Acquired : 22 Oct 2001 10:56 pm using AcgMethod SINTEF1C

Instrument : GC/MS 1Ins

Sample Name: W6838

Misc Info : Pipe Sludge Center of Yard
Vial Number: 5

IAbundarice
8000

7500
7000
6500 ]
6000 |
5500 -
5000
4500
4000
3500
3000

2500

2000

1500

1000

Ton 197.00 (190.70 To 191.70); DO779.0

Time-->

_42:00" 4400 46100 48.00 50.00 5200 54.00 56.00 5800 60.00 62:00 64.00 6600 6800 70,00 72.00 7400 76,00  78.00

16200




File
Operator
Acquired
Instrument
Sample Name:
Misc Info
Vial Number:

R e

I:\D\DATA\SQD295\D0807.D

SA :

25 Oct 2001 11:01 am using AcgMethod SINTEF1C
GC/MS 1Ins

W5547-1

Upgradient Riser

18

[Abundance
4000

3800
3600
3400
3200

3000 4

2800

2600

2400

2200

2000

1800

1600

1400

1200 ]

1000

800

6001

Ton 191.00 (190.70 o 191.70) D0807.D

W

rime—> 4200

T T T T T

T10€00




File : I:\D\DATA\SQD295\D0803.D

Operator : SA

Acquired : 25 Oct 2001 4:14 am using AcgMethod SINTEF1C
Instrument : GC/MS Ins

Sample Name: W5544-1

Misc Info : East Riser

Vial Number: 14

Abunqagse_ Ton T97.00 (190.70 to 191.70): DUBU3.D

1200
1150
1100
1050

1000

900 |
850
8001
7501
700
650
600 1

550

450

1
Time—> 4200 44.00 46,00 48.00 50.00 5200 5400 5600 5800 6000 6200 6400 6600 6800 7000 7200 7400 7600 7800




L]

File : I:\D\DATA\SQD295\D0802.D

Operator : SA

Acquired : 25 Oct 2001 2:32 am using AcgMethod SINTEF1C
Instrument GC/MS Ins

Sample Name: W5543-1

Misc Info : West Risen

Vial Number: 13

lAbundance
34004

3200 4

3000 ;

2800

2600]]

2400

2000
1800
1600
1400
1200
10001

. 800

Ton 197.00 (150.70 to 191.70): DUB0Z.D

6001,

[Time—>

4200 4400 46.00 48.00 50,00 5200 54.00. 56.00 5800 60.00 62.00 64.00 66.00 68.00 70.00 72,00 74.00 76.00 78.00

L6200




File
Operator
Acquired

Sample Name
Misc Info
Vial Number

: I:\D\DATA\SQD295\D0810.D

: SA

: 25 Oct 2001 4:01 pm using AcgMethod SINTEF1C
Instrument : GC/MS Ins

W5551-1
Scrapings from inside discharge
21

Abundance
2400

2300

800
700

Ton 191.00 (190.70 to 1971.70): DOBT0.D

Time—>

L

42,00 4400 46:00 48100 50.00 52100 54100 56,00  58.00 60,00 62:00 64.00 66.00 6800 7000 7200 7400 7600  78.00

¥0€£00




File

Operator : SA

I:\D\DATA\SQD295\D0809.D

Acquired : 25 Oct 2001 2:18 pm using AcgMethod SINTEF1C
Instrument : GC/MS Ins

Sample Name: W5549-1

Misc Info : Pipe Discharge

Vial Number: 20

ndance
pou 3200

3000
2800

2600 4

Ton 191.00 (190.70 to 191.70): DOB09.D

2400

2200

1800

1600

1400 -

1200 4

1000

800 1

600 -

2000 ] }f

i

Time—>

4200 4400 46100 4800 5000 52000 54:00 56,00 58000 60:00 6200 6400 66,00 6800 70,00 72000  74.00 7600  78.00

€0E00




File

Operator

I:\D\DATA\SQD295\D0800.D
SA

Acquired : 24 Oct 2001 11:23 pm using AcgMethod SINTEF1C
Instrument : GC/MS Ins '

Sample Name: W5550-1

Misc Info : Solids around discharge pipe

~Vial Number: 11 '

IAbundance
4400

4200
4000 1
3800
3600
3400
3200
3000
2800
2600
2400

1800
1600
1400
1200
1000

800

2200
20001

Ton 191.00 {190.70 To 191.70): DUB00.D

b,

Time—>

| 4200 4400 46000 48.00 50.00 52000 54100 56.00 5800 60.00 6200 64100 6600 68.00 70,00 72:00 7400 7600 78100

€6200




File
Operator
Acquired
Instrument

Sample Name:

Misc Info

Vial Number:

b B S T L S G

G

I:\D\DATA\SQD295\D0801.D

SA

25 Oct 2001
GC/MS Ins

W5550DUP-1

12:57 am using AcgMethod SINTEF1C

Solids around discharge pipe

12

Abundance

4000

3800

3600

3400

3200

3000

2800

2600 1

2400

2200

2000

1800

1400

1200

1000

800

fon 197.00 (190.70 to 1971.70): DO8B0T.D

—

Time—>. _ 42.00 44.00 46,00 4800 50.00 52:00 54100 56.00 5800 60,00 62:00 64.00 66,00 68.00 70.00 7200 7400 76,00 7800

96200




File : I:\D\DATA\SQD295\D0804.D

Operator : SA

Acquired : 25 Oct 2001 5:59 am using AcgMethod SINTEF1C
Instrument : GC/MS Ins

Sample Name: W5545-1

Misc Info : MW-7

Vial Number: 15

undance Ton ‘191 .00 (150.70 to 1971.70). DOB0A.D

5500

4500
4000

3500

2500

2000

1500

1000 4

Time—> 42000 44.00 4600 4800 50,00 52:00 54.00 56.00 68:00 60.00 6200 64.00 66,00 68.00 70,00 72,00 7400  76.00  78.




File
Operator
Acquired
Instrument
Sample Name
Misgc Info
Vial Number:

s 00 es 2e s se

I:\D\DATA\SQD295\D0806.D

SA

25 Oct 2001 9:19 am using AcgMethod SINTEF1C
GC/MS Ins

W5546-1

TW-9

17

{Abundance
4000

3800

3600 1

3400

3200

3000 §

2800

2600 Jif
2400
2200 ‘é“x
2000] |
1800
1600 |
1400
1200]
1000
800

600

Ton 197.00°(190.70 to 191.70): DOBUB.D

Time—>  42.00 44.00 46.00

4800 5000, 52:00 54.00 56,00 5800 60.00 62000 64.00 66.00 68.00 70,00 72,00 74.00 7600 7800

00€00




File :

Operator :
Acquired :
Instrument :
Sample Name:
Misc Info :
Vial Number:

I:\D\DATA\SQD292\D0747.D

SA

16 Oct 2001 8:56 am using AcgMethod SINTEF1C
GC/MS 1Ins

ZKS0PB

Procedural Blank

10

id

Abundance

14001

1300+

1200 1

1100

1000

8001

700

400 -

300 -

200 ¥

lon 191.00 {190.70 to 191.70): D0O747.D

Time—> 4200 44.00 4600 4800 50.00 5200 54.00 56.00 5800 60.00 6200 64.00 66.00 68.00 70.00 72.00 74.00 76.00 78.00

£€8200




File
Operator
Acquired

Instrument
Sample Name:
Misc Info
Vial Number:

I:\D\DATA\SQD292\D0748.D

SA

16 Oct 2001 10:28 am using AcgMethod SINTEF1C
GC/MS Ins

ZK91LCS

Laboratory Control Spike

11 :

il

- [Time-->

lAbundance

7500

7000

6500

6000 4

5500

5000

4500

4000

3500

3000 -

2500 1

2000

1000 -

500

Ton 1971.00 (190.70 1o 191.70): DO748.D

L

VMJWLMJLHW.J i

" 42,00 4400 46:00 4800 5000 52:00  54:00 56.00 58.00 6000  62:00 64.00 6600 6800 70,00 72,00 7400 7600 7800




File

Operatoxr
Acquired
Instrument :
Sample Name:
Misc Info :
Vial Number:

e se  ae

I:\D\DATA\SQD292\DO749.D

SA

16 Oct 2001 12:01 pm using AcgMethod SINTEF1C
GC/MS Ins

ZL25PB

Procedural Blank

12

[Abundance

1400

1300 |

1200 -

1100

10001

9001

800 -

700

600 4

500

400

300

Ton 191.00 (190.70 to 191.70). DO749.D

200 ¢

Time—> ' 42100 4400 4600 48.00 5000 5200 5400 56.00 5800 60.00 6200 6400 66.00 6800 70,00 72.00 7400 7600 7800

8200




File
Operator
Acquired
Instrument

Sample Name:

Misc Info

Vial Number:

I:\D\DATA\SQD292\D0750.D
SA

16 Oct 2001 1:35 pm using AcgMethod SINTEF1C

GC/MS Ins
ZL26LCS
Laboratory Control Spike
13

undance
1500 -

1400 -

1300

1200 4

1100

1000

900 -

8001

700 -

600

500

400

300

Ton 191.00 (190.70 to 191.70): DU750.D

Time—> 42000 44.00 4600 4800 5000 5200 54.00 5600 5800 60.00 62000 64.00 66.00 68.00 70,00 7200 74.00 76.00 _78.

o




Pipe Investigation at Former Ashland MGP Site - Final Report

Appendix 9
Biomarker Fingerprints:

Steranes

January 22, 2002

£¥Battelle

« « » Putting Technology To Work




File :
Operator :
Acquired :
Instrument :
Sample Name:
Misc Info :
Vial Number:

!

C:\ACTIVE\SM2000\PROJECTS\WDNRAS~1\BATTEL~1\PAHGCM~1\SQE046\E1697

AC

23 Nov 2001 1:55 am using AcgMethod AQMETH6D
GCMS-5 '

w9071

A Tudn Drecel PVPC,

26

Abundance

1000+

700

100+

lon 217.00 (216.70 to 217.70): E1697.D

Time—> 45.00

01![!!1||r|‘r*|*]||||

LN N R S S R DA RN H A AL RN S AN B

49.00 50.00 51.00 52.00

LNt A B L B L B S I AN R RN AR AR R I SN RN Rt R SN SR R AL I IR L BN R L

46.00 47.00 48.00 53.00 54.00 55.00 56.00 57.00 58.00 59.00




File

Operator
Acquired
Instrument
Sample Name
Misc Info
Vial Number:

a6 e se e ee e

C:\ACTIVE\SM2000\PROJECTS\WDNRAS~1\BATTEL~1\PAHGCM~1\SQE046\E1698
AC
23 Nov 2001 3:44 am using AcgMethod AQMETH6D
GCMS-5
w9072
12 Tadn Sreel Pope
27

d

i,

Abundance
800

7501

700

150

100+

501

lon 217.00 (216.70 to 217.70): E1698.D

Time—> 45.00

0 T T T T T T T T T T v T T ¥
T T T T

46.00 47.00 48.00 49.00 50.00 51.00 52.00 63.00 54.00 55.00 56.00

57.00

58.00

LA B S B A R A B LN R RO B SRS B N S I I B B AR N BN A S NN J A SN LA A AR TN A R FELIL LU A S LA LA SR L

59.00




File
Operator
Acquired
Instrument
Sample Name:
Misc Info
Vial Number:

I:\D\DATA\SQD295\D0808.D
SA

25 Oct 2001 12:39 pm using AcgMethod SINTEF1C

GC/MS Ins
W5548-1
TW-13
19

IAbundance
1300

1200

1100

1000

900 1

800 -

700 1

600

5001

400

300+

200

Ton 217.00 (216.70 1 217.70); DUSUB.D

PN PR N P LS P

T T

" 4600 4700 4800 4900 5000  51.00 5200  53.00

Time—> 44.00 _ 45.00




;:-A ,? e ’:_::J, ;@:‘% ST <3 frmmomy
il [ s Liibd Cor_omiinde

File : I:\D\DATA\SQD294\D0778.D

Operator : SA

Acquired : 22 Oct 2001 9:21 pm using AcqgMethod SINTEF1C
Instrument : GC/MS Ins

Sample Name: W6841

Misc Info : Pipe Discharge East Yard Gate

Vial Number: 4 )

]Abundance Ton 217.00 (216.70 to 217.70). DO778.D
3400

3200
3000
2800+
2600
2400
2200
2000
1800
1600

1400

1200

1000

800

600 1

400

T T T T [ AL AL SN A L RS A A SO R A e A |

Time—> 44.00 4500 46,00  47.00 4800 4900 5000 5100 5200  53.00

' 54.00

' 55.00

' 56.00

5000

" 58.00

' 5700

£1£00




File
Operator
Acquired
Instrument
Sample Name:
Misc Info
Vial Number:

oo g

:i\f?ﬂzgﬁ 1 By oo s [T

I:\D\DATA\SQD294\D0780.D

SA

23 Oct 2001 '12:33 am using AcgMethod SINTEF1C
GC/MS Ins

W6839

Pipe Sludge East Yard Gate #1

6 .

[Abundance

6000 4
5500 ;
5000 -
4500
4000 -
3500
3000
2500 -

20004

1500

1omL¢WAj

Ton 217.00 (216.70 to 217.70). DU780.D

 57.00

G1e00




File
Operator
Acquired
Instrument

Sample Name:

Misc Info

Vial Number:

I:\D\DATA\SQD294\D0781.D

SA

23 Oct 2001
GC/MS Ins

W6840

Pipe Sludge East Yard Gate #2

7

2:06 am using AcgMethod SINTEF1C

Abundance
4400 |

4200
4000 |
3800
3600
34001
3200
3000
2800 |
2600 4
2400 1
2200 |
2000
1800
1600
1400
1200 ]
1000 4

600
400

e
i

Ton 277.00 (276.70 to 217.70): DO781.D

5500  56.00

| 57.00

T€00




File
Operator
Acquired
Instrument

Sample Name:

Misc Info

Vial Number:

ey ey ce ey fe ey PR PP e Py P e e 3 e
: c b E . : > £ v . $ ¥ -1, : i
§ 7 e 2 Ll ‘,;,,\;_JJ [

I:\D\DATA\SQD294\D0782.D

SA '

23 Oct 2001 3:40 am using AcgMethod SINTEF1C
GC/MS Ins

w6837

Pipe Discharge Center Of Yard

8

IAbundance
1400
13501
1300
1250 4
1200
1150
1100
1050 4
10004

950

900 1

850 |

750
700
650 1
- 6004

550

450
400
350

lon 217.00 (216.70 {0 277.70)y: DO782.D

LI A S B

Time—>44.00 4500  46.00  47.00 48,00  49.00 5000 5100 5200 5300 5400 5500 5600 5700 5800 5900

T T T T T T LI PO LA UL D LN PR |

LTE00




File

Operator
Acquired
Instrument :
Sample Name: W6838

Misc Info

Vial Number: 5

I:\D\DATA\SQD294\D0779.D

SA .

22 Oct 2001 10:56 pm using AcgMethod SINTEF1C
GC/MS 1Ins

Pipe Sludge Center of Yard

undance

2000
1900
1800
1700
1600
1500 |
1400 |
13001
1200 |
1100

1000

800
700
600 ]
500 1
400

300

Ton 217.00 (216.70 to 217.70): DO779.D

Time—> 44.00

T Ty

" 45.00

T

46,00 4700 4800 4900 5000 5100 52000 5300 5400 5500 5600  57.00

UL AL AN DL A At e U L A S S L IR R SN L AL LS I SR R BRI SEULUNN N S I (L B R S S S

3TE00




‘File
Operator
Acquired

Instrument :
Sample Name:

Misc Info

Vial Number:

e D U L

I:\D\DATA\SQD295\D0807.D

SA

25 Oct 2001 11:01 am using AcgMethod SINTEF1C
GC/MS Imns

W5547-1

Upgradient Riser

18

—

undance

1700

1600 -

1500

1400

1300

12004

1100

400

300

200

Ton 217.00 (216.70 10 217.70). DOB07.D

Time—> 44.00

4500

L | LR PR AL P LA PR

4600  47.00 4800 4900 5000  51.00 5200  53.00

%2£00




File
Operator
Acquired
Instrument
Sample Name:
Misc Info :
Vial Number:

e se s as  se

I:\D\DATA\SQD295\D0803.D

SA

25 Oct 2001
GC/MS 1Ins

W5544-1

East Riser

14

4:14 am using AcqgMethod SINTEF1C

undance

380

360

340

3201

300

280

2601

2401

220

200 4

180

160

140

120

100

Ton 217.00 (216.70 to 217.70): DUB03.D

 [lime—> 44.00 _ 45.00

4600

4700

48100

' 49.00

| 50.00

' 51.00

' 5200

" 5300

12€00




File
Operator
Acquired
Instrument

Sample Name:

Misc Info

Vial Number:

iz Ty Fa om o —ey e e PO -y e i 2T
g;»;,{;%, HS : ! 2 o : ¢ 3 1 N g § T
oz e . - - " e o ~Aj Sl f

I:\D\DATA\SQD295\D0802.D

SA

25 Oct 2001
GC/MS Ins

W5543-1

West Risen

13

2:32 am using AcgMethod SINTEF1C

et

ndance

1600 -

1500 |

14001

1300

1200

1100

1000

900 -

800 1

7001

600

500 |

4001

300

fon 217.00 (2716.70 fo 217.70): DOB02.D
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File
Operator
Acdguired
Instrument

a se ws aw

Sample Name:

Misc Info

Vial Number:

FE2 S : . L
i L [P e E —

I:\D\DATA\SQD295\D0810.D

SA

25 Oct 2001 4:01 pm using AcgMethod SINTEF1C
GC/MS 1Ins

W5551-1

Scrapings from inside discharge

21 -

[ s et Bt - - ammT R . S . . [

[Abundance
2000

1900 |
1800
1700
1600
1500
1400
1300
1200
1100
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800
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lon 217.00 (216.70 to 217.70). DO810.D
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File ' I:\D\DATA\SQD295\D0809.D

Operator SA

Acquired 25 Oct 2001 2:18 pm using AcgMethod SINTEF1C
Instrument GC/MS Ins

Sample Name: W5549-1

Misc Info
Vial Number:

Pipe Discharge
20

;Abundance
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File : I:\D\DATA\SQD295\D0800.D

Operator : SA

Acquired : 24 Oct 2001 11:23 pm using AcgMethod SINTEF1C
Instrument : GC/MS Ins

Sample Name: W5550-1

Misc Info : Solids around discharge pipe

Vial Number: 11

Abundarice Ton Z17.00 (216.70 to 217.70): DOBUO.D
1300

1200

1100

1000

900 1

8001

700

500 1

400

y

200 -

T T T T T

Time—>44.00 4500 4600  47.00 4800 4900 5000 5100 5200 5300 5400 5500 5600 5700 5800 5900
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File : I:\D\DATA\SQD295\D0801.D

Operator : SA v

Acquired : 25 Oct 2001 12:57 am using AcgMethod SINTEF1C
Instrument : GC/MS Ins

Sample Name: W5550DUP-1

Misc Info : Solids around discharge pipe

Vial Number: 12

Abun(ilgnoge Ton 2717.00 (216.70 to 217.70): D0U80T.D
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1100
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700 -
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400 -

300 -
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6TE0D




File
Operator
Acquired
Instrument
Sample Name
Misc Info :
Vial Number

.
.

-
-
-

]

e

e et o RN, gt

I:\D\DATA\SQD295\D0804.D

SA

25 Oct 2001
GC/MS Ins

W5545-1

MW-7

15

5:59 am using AcgMethod SINTEF1C

undance
2000

1900 |

1800

17004

16001

1500

1400

13004

1200

11001

10001

900

8001

700

600

Ton 277.00 (216.70 to 217.70): DO804.D

4800 49.00  50.00  51.00 5200  53.00 ¢

22e0n




File :
Operator :
Acquired :
Instrument :
Sample Name:
Misc Info :
Vial Number:

I:\D\DATA\SQD295\D0806.D

SA

25 Oct 2001
GC/MS 1Ins

W5546-1

TW-9

17

9:19 am using AcgMethod SINTEF1C

Abundanog

1100
1050 1
1000
950

850
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700

Ton 217.00 (2716.70 o 217.70). DUBUG.D
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File : I:\D\DATA\SQD292\D0747.D
Operator SA

Acquired : 16 Oct 2001 8:56 am us
Instrument GC/MS 1Ins

Sample Name: ZK90PB

Misc Info

Vial Number: 10

Procedural Blank

ing AcgMethod SINTEF1C

[Abundance
150 1
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130
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120
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110
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90 ]
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75]
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File
Operator
Acquired
Instrument
Sample Name:
Misc Info
Vial Number:

I:\D\DATA\SQD292\D0748.D

SA

16 Oct 2001 10:28 am using AcgMethod SINTEF1C
GC/MS Ins

ZK91LCS

Laboratory Control Spike

11

[Abundance
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M
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File : I:\D\DATA\SQD292\D0749.D

Operator : SA

Acquired : 16 Oct 2001 12:01 pm using AcgMethod SINTEF1C
Instrument : GC/MS Ins

Sample Name: ZL25PB

Misc Info : Procedural Blank

Vial Number: 12

Abundance Ton 217.00 (216.70 to 217.70): DU749.D
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File

Operator
Acquired
Instrument
Sample Name:
Misc Info
Vial Number:

I:\D\DATA\SQD292\D0750.D
SA

16 Oct 2001 1:35 pm using AcgMethod SINTEF1C

GC/MS 1Ins
ZL26LCS
Laboratory Control Spike
13

IAbundance
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Pipe Investigation at Former Ashiand MGP Site - Final Report January 22, 2002
Attachment 10
ry Chain of Custody
Lot
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« + « Putting Technology To Work




. ATTACHMENT4: - 0108

Battelle Duxbury Operations
Sample Receipt Form

v Project Number: ' Client: $E€AQ IS |
Received by: ' 'ﬂi Date/Time Received: 7 lzl/"l (0 dsam M g/ﬂ-lot

s No. of Shipping Contain | ‘ ‘

: ' SHIPMENT =

o Metbod of Delivery: £ £ Commercial Carrier (Air bill No. 32’70@ izief )
o .. Hand Delivered
. -US Mail (RPS No. )

m COC Forms: / Shipped with samples
L '

No fofms

Cooler(s)\Box(es) were sealed with: v - Tape __ }ustod;Seals (
Were the seals intact for each shipping container?__ " Yes No
IfNO, see Sample Custody Corrective Action Form ot

SAMPLES I '
Sample Labels: v Sample labels agree with COC forms
Discrepancies (see Sample Custody Corrective Action Form)*
Container Seals; v Tape Custody Seals (Other specify)
—_ Seals intact for each shipping container
Ve :
e Seal brol_ccn (list impacted samples);

Other specify)
NA

12

Condition of Samples: - Sample containers intact

Sample containers broken/leaking (see Sample Custody
Corrective Action Form)*

: - Lo e W 5/3/"‘ i
Temperature upon receipt (°C): gaow 4° ¢ "Te perature blank used - Yes_ o+ No

(Note: If temperature upon receipt differs from required conditions, list impacted samples):”

v Samples Acidified? __ Yes __4\10 —_Unknown

FrrE,
: 4

Lnitial pH S - 97 (Y/N): ML If no, Individual sample adjustments on the Awxilia
_, ‘Recelpt Form,

Total Residusl Chlorine Present? (water ) (YIN): _NA '

[
Y
i

ry Samlule

Ifyes, individual sample adfustments on the Awxlliary Sample Receipt Form,

. . . » '
Head Space <1% In samples for water VOC analysis NA Yes No
Individual sample deviations listed below. . '

Sample Contatners;.

Samples returned in PC-grade jars? __ Yes _-_4 —Unknown / Lot No, |

¢

Storage Location: QMM_BDO Assigned: _ o5s43- WSS
HoldingTin_‘.“":j 'W?'t;‘?f.-':""f"."","-'"“'.":""'"” Sediments S T S Tiggge :

B R

4

Additiofiz Comments: »

Samples logged in by:‘ W Date/Time:
- * Must also be noted on th@C-0-C.




| T T B S TN B B s B )
fxgatielle
=¥ DAlIC :
- « - Putting Technology To Work Cham Of Custody $
.. _ -3
&
K
570} No Proj. Name - 3
IONE 9481, 07 |Ashlasd NSP SHE . 3’"
BAMPIZE : Signature ) j\l: .
. ANALYSIS REQUESTED — r |
Vc;va’ w@,—sz "NUMBER OF CONTAINERS" | . 5 ‘g | < 3- E g E b1
- * 8 §E§m S |E g g : 2
DATE TIME BATTELLE ID CLIENT ID SAMPLE DESCRIPTION , gl 3 < =
7RG |1 70 gy GLES WesT faer G CR WYY
11:5¢ pen] WSS544 . - R i
00 gun| WICSAC %wq
Rilspm| (WSSAE B 5
di30mm] (0554

4 i 20 pary

7250e1] 3130 m

4.00 gan

]
A A L S ‘
Relinquished by: , - Received by: .
- Date/Time PN Date/Time
(0 . ,
Ly R o 7 , ; ) . P .
;{.\‘ﬂ{/df <%’%~ /2 bfos 1100 ~~by J/L ' Wetly | o 45 4
Relinqqisﬂ? by: Received by: ///V VAN ;o
. Date/Ti ’ Date/Time
Ql ime o X
Comments:

£ Y, ‘ . - ' .,.
Pl noaay e 20 s / a/m;,{ ({)/,’\.M.ILLC*V\{? gl

s ) ™

] -'}24./)'7'.‘2v:»\x,4g .

'f Lot s . Rl ol TR T e g -y - A , . oy - e s Ry
o :«' K ,~‘v‘-‘:?i-’l.JJ_,~'.‘(”~,4":/|f{--‘ VAW 2N / _:~_I(.,~' (:'_! XD J o L,)".‘.éjl‘f b he '3’ o o1 K ‘;'Z [ RS (s ‘Z"“s

=

" 1ARCOPY
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BATTELLE Laboratory Sample Login Report

| pernmeniy
. ooz iied

Project# :  N004602-0002 Receive Date :  7/27/01 10:45:00 AM

Client : . +SEH LoggedinBy : JHATCH
Collsction Date Login Date LabID  Client Sample ID #Coniminers  Mutrix Preservative Storage Location " Login Conmunts
7/24/01 1:40:00 PM  7/27/01 10:38:41 AM  W5543 WEST RISER 3 WATER NONE  FIRST FLOOR COLD ROOM
7/24/01 1:50:00 PM  7/27/01 10:58:37 AM  W5544 EAST RISER 3 WATER NONE  FIRST FLOOR COLD ROOM
7I24/01 200:00 PM  7/27/01 11:01:48 AM  W5645  MW-7 3 WATER NONE  FIRST FLOOR COLD ROOM
7/24/01 ZAB:00 PM  7/27/01 11:12:60 AM  W5546 TW-9 3 WATER NONE  FIRST FLOOR COLD ROOM
7/24/01 2:30:00 PM  7/27/01 11:47:47 A W5547 UPGRADIENT RISER 3 WATER NONE  FIRST FLOOR COLD ROOM
7124/01 1:30:00 PM  7/27/01 11:2214 AM  W5548  TW-13 3 WATER NONE  FIRST FLOOR COLD ROOM
7/25/01 3:30:00 PM  7227/01 11:31:12AM WE549 PIPE DISCHARGE 3 WATER NONE  FIRST FLOOR COLD ROOM
7126101 4:00:00 PM  7/27/01 11:50:02AM  WB550 SOLIDS AROUND DISCH 1 SOKL NONE  FIRST FLOOR COLD ROOM
7/25/01 4:20:00 PM  7/27/01 1:01:34 PM  WS5551 SCRAPING FROM INSID 1 SOLL NONE  FIRST FLOOR COLD ROOM

. -+

Page 1




 Battells Duxbury Operatidns

ATTACHMENT 4a | | . 0120

_ Sample Recelpt Form
Project Number: ) ' Client: AR

: o .
Received by: . : %M Date/Time Received: __9 f2i 101 12 a0f
No. of Shipping Containers 3 _ . _ _

SHIPMENT . ¢ - : _
Method of Delivery: 29 £ Commercial Carrier (Air bill No, BLLI868605:, )
' - Hand Delivered
US Mail (RPS No. ‘ )
COC Forms: " Shipped with samples No forms
Codler(s)\Box(cs) Were sealed with: /I‘ape stody Seals (Other specify)
Were the seals intact for each shipping container? Yes No NA
IENO, see Sample Custody Corrective Action Form - o %20
SAMPLES S - .
Sample Labels: : ‘/Sa.mplc labels agree with COC forms _
Discrepancies (see Sample Custody Corrective. Action Form)*
Container Seals; | .V/Ll‘apc Custody Seals (Other spécify)

—_ Seals intact for each shipping container
d Seal broken (list impacted samples);

Condition of 'Sampla: ' Sample containers intact

Sample containers broken/leaking (see Sample Custody
. Corrective Action Form)* '

Temperature upon receipt CCy_ 4 ,5' ‘¢ Temperature blank used - Yes /‘110 (
(Note: If temperature upon receipt differs from required conditlons, list impacted samples):”

Samples Acidified? __Yes _Fo __ Unknown
Initlal pH 5 - 97 (Y/N): 38 If no, Individual samp

Iegdjz&nmnt: on the Auxillary Samlple

‘Receipt Form,  ~ ‘.
' RS . - ) ' l?.,/
Total Residust Chlorine Present? (water) (Y/N): ' A%

—nA
[ yes, individual sample adfustments on the Awxlliary Sample Receipt Form.

. - . R A .
Head Space <1% in samples for water VOC analysis pJA Ves No
Individual sample deviations listed below, L

Sampie Contalners;.

Samples returned in PC-grads jars? __- Yeg _'_/_{o —Unknown / Lot No,

- Additiogal Comments:

Storage Location: FisT fraie mBDOIj)sAssigned: LB T7 ~IEBG
Holding Timesy. | ‘Wat *‘ Scdlmcnt-‘\ Pwalar Tissues - -

E
[N WYY i N
AL l,.;.....:___ A ¢

.
T3 BT

Samples logged in by:
" Must also be noted on t




y=fitate of Hisconsin
Depgriment of Natural Resources

Hote: Use of this form is voluntary but is requested by the Depa

mmc,

rtment pursuant to ch. NR 149, NR 500-540,

NR 158 and NR 419, Wis.Adm.Code. Personally identifiable information will be used for no other purpose,

CHAIN OF CUSTODY RECORD
Based on Form 4400-151 Rev. 4-93

Sample Collector(s)

Title/Mork Station/C

Telephone Number (include srea code)

Shork G etk Yeadridkse Lac | TS To0 tate s

Treperty-awner . C. | 6t
wy T

Property Address

Azw\and — )g&é-\ ey\‘:.fq

1 hereby coftify that I recefved, properly hendled and disposed of these saaples as noted betow:

v Slorce Y

Telephone Number (include area code)

Date/Ti /
q Z°7°l Yoo a 'u/n IZe
Date/Time Receiyed By ($ignature) [ 1 ;
Relinaquished By (Signature) Date/Time Received for EN CHEM by (Signature)
Fleld 1D Date Time Semple Preserv. Field Location/Description Analysis
Humbsar Collected | Collected |Type 1|Device Type Secreening (see footnote 2) Type
Tige ‘bau.m@ Q-ol (: Prpe '\'Sisiqu%s Fincg rgein
- Ld ,OO (S " - .
e ot o 119 (- Non W et Ceade
. % . ; - -
e Sy q-1a-ol | V9 em Nars — | P shdqe "
.:? <ol Cere e ol Jard
ige Slvcleye . Ko Vi s\ (s e
. WA . Fo-oL . e No~g - g
’ws‘: fack @)1 Z° , €asY Yard Gake . \
1% HL e q-z00- 6 W doy . Ve € — 1Pe S DGe -~ '
SCIARD G el - )
-?’é a\ﬁﬂﬁﬂéq Cops Wee, Pongé — AR ™3CHnLGe- ‘e
S ¥ -7y ENST A D GHTE
momotgs ) 1. specify grounduater, surface water, soil, leschate, sludge, etc, - ANALYSIS CODES :
%.' 2. semple description must clearly correlate the sample ID to the 1. 6RO S. DRO 9. Free Liquids 13. BETX
4 sampling location. : 2. PVOC 6. PAN 10. pH _ 14. Protocol D1-GRO
o 3, Lead 7. Flashpoint 11. TCLP-Benzene 15. Protocol D1-DRO .
ArAR En Chem Project# 4. 8(_)21 8. PQrglnt Solids 12, TCLP-Lead 16. 8260

BILLING ADDRESS:

W issCensia T partpment

ok Nak, Réc--»f@‘“&

Job Description:

b SI0 LS. Mgple

,-'( -

2pcenec, WO |

‘ Attt Tamie Dwnee

Job Neme/Number: __ Bl e Wlcind / NSP  Coa

\ GR} ﬁ.k




fcaa) i et grmem S—— g . . . ey e ;—‘- e ey oy i
N Cliid e - ' P e N
» .
- BATTELLE Laboratory Sample Login Report e
I « (or '
Froject# :  PENDING Receive Date :  9/21/01 12:00:00 PM ) ’(; J q (|t
Client : ASHLAND Loggedin By : JHATCH J J}l la’, .
Collection Date Login Date LabID  Clent Semple ID WComtalpers  Matrix Pyesarvative Storage Lecation Login Conwnents
0/18/01 1:00:00 PM /  0/21/01 2:42:40PM  W8837/ PIPE DISCHARGE CENT 1 WATER NONE “ FIRST FLOOR COLD RooM v/ ;
o/19/01 1:00:00 PM / 9121101 2:58:08 P~ We838/ PIPE SLUDGE CENTER / 1 WATER NONE  FIRST FLOOR COLD ROOM
912001 6:00:00 AM / 9/21/01 2:56.43FM  W6830/ PIPE SLUDGE EAST #1 7 1 WATER NONE  FIRST FLOOR COLD ROOM i
9/20101 11:00:00 AM / 0121101 3:01:20PM  wes40/ PIPE SLUDGE EAST #2 1 WATER NONE  FIRST FLOOR GOLD ROOM
0/20/0111:00:00 AM / 9/21/01 3:07:23PM  Wes41/ PIPE DISCHARGE EAST - 1 WATER NONE  FIRST FLOOR COLD ROOM
. ';“’:
i
b - - - Jabaiit T R T TN L T L RN T TN T AT e e MY e 3, (N A gt A ke
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... Sample Contalners:. - .

- ATTACHMENT 4
Battello Duxbury Operations
: Sample Receipt Form
Project Number: —NoR 4020052 Client: A o
Received by: .‘ s 0id Date/Time Recei}(cd:M
No. of Shippthg Contatmers 7 - "

SHIPMENT

Metbod of Delivery: &b gz Commerolal Carler (Al bll No Bleltgircce )
' : - Hand Delivered - '

US Mail (RPS No, )

coc¢ Fortm:' :

Shipped with samples No forms

Cooler(s)\Box(es) were sealed with: -/Tape Custody Seals (Other spesify)
Were the seals intact for each shipping container? v NA

—__ No___ |
IfNO, see Sample Custody Correstive Action Form. N

(X Ay
SAMPLES
Sample Labels:

- _ Sample labels agree with COC forms .
Discrepancies (seo Sarmple Custody Corrective. Action Form)*
Container Seals: i /'/'I‘ape5 Custody Seals_______ (Other specify)
e s, Seals Intact for cach shipping container
g ——— Seal broken (llst Lmpacted samples);

Condltion of ‘Sampla: ; ;/Sampl'o containers intact

Sample containers broken/leaking (ses Semple Custody
. Correc?ive Action Form)*

Temperature upon r'céeip! (°C): A1 gy "’I‘einperafure blank used - Yes_oo
(Note: If temperature upon receipt differs from required conditlons, list impacted samples);” -

Samples Acidifled? _;_Yw A___.Unk.nown

Initlal pH 5 - 99 (YIRy: B I no, individual samp
Regelpt Form'. o

le adjustments on the Auwxiliary Sam}nle

, r
Tota) Resldusl Chlorine Present? (water) (YMN): i o
[ yes, indbvidual sample adfustments on the Awlllary Sample Receipt Form,
. . ' ] L i‘_‘ '
Head Space <1% in sam

ples forwater VOC analysls AAYS_ N
Indtvidual sample deviqfiom'l!sted_below. _ v

Samples retumned in PC-grade jars? __ Yeg ___{(o —Unknown / Lot No,
Storage Location: A 7 f@ 06 Cap fom BDOIbs.A&sl ned
Eoldiug Times:-, Watgft-_'-?_—— ‘$edime o

. e, ‘e
R I AR TR

N BT

o, A
wenbars, LGS
: -".'.:'.1;‘vl‘lf‘i'|:...‘:-"_'.' :

- Additioaa Comments:

Samples logged in by:
" Must also be noted op




’ ®
€4
:
INCORPORATED

To assist us in using the proper analytical methods,
is this work being conducted for regulatory purposes?
Compliance Monitoring

Ciient Name WBNGZ. Client #: .
Address: 210 ). MaPLe ST Project Name: __ A< L ARD ftJSP Cone Gib 8178
CityrStsteiZip Code: __SEPNER L) SY80o] Proect#.__ W IDNKGQ4Y0l ,
Project Manager: . NAL SitefLocation ID:  ASH LRAD State: (A
Telephone Number: "7 5. %ﬁ. Jovq Fax - RepotTo__SAMes . Doy
Sampler Name: (Print Name) ivoiceTo: SAmMmes R. DUNKN
" Sampler Signature: Quote #: . PO#:
Matmleervaﬂon&#ometained Analyze For. ,
TAT T = TC Delverabies |
1 25_ Standard 23% ___None
___ Rush (surcharges may apply) 2] §§§ __Level2
' g Enl _é (Batch QC)
Date Needed: § - & __ Level3
" gé = __Level4
FaxResults: Y N § % o g o £ i y Other:
SAMPLE ID - ME-RRE EHHAREEHHE Bpo REMARKS
deel ulzkal0:334 o 2 Waol1! P
12 = Inch Steel Pipe itfizfg] 2 00| G 2 wetdTz. | STes: ”&Eig‘“

Special instructions:

Mmﬂ'ﬂ”‘ e ™ ",/14/m
= 7

Relinquished By: / Date: Time: Received By, Date:

. |Relinquished By: Date: Time: Received By: Date:




BATTELLE Laboratory Sample Login Report

Project # : N004602-0002 Receive Date :  11/14/01 10:20:00 AM
Client : ASHLAND ' LoggedinBy : JHATCH
E
Collection Date Login Date LabID  Client Sample ID #Containers  Matrix Preservative Storage Location Login Comments
11/12/01 10:30:00 AM 11/14/01 2:26:08 PM_ We071 2 INCH STEEL PIPE 1 SLUDGE NONE FIRST FLOOR COLD ROOM
11/12/01 2:00:00 PM  11/14/01 2.57:07 PM  W9072 12 INCH STEEL PIPE 1 SLUDGE NONE FIRST FLOOR COLD ROOM

ngnesday, Nove

Page 1 0f 1
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